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Executive Summary 
CH2M HILL has been contracted by the Department of the Navy (Navy), Naval Facilities Engineering Command 
(NAVFAC) Washington, to conduct Remedial Investigations (RIs) at Unexploded Ordnance (UXO) 9, Single Base 
Propellant Grains Spill Area, and UXO 11, The Valley, at Naval Support Facility Indian Head (NSF-IH), Indian Head, 
Maryland. This Work Plan presents the objectives, scope, and procedures for conducting an RI at UXOs 9 and 11. 
This document was prepared under the Navy, NAVFAC Washington Comprehensive Long-term Environmental 
Action  ̶  Navy, Contract Number N62470-08-D-8012, Contract Task Order JU05. 

UXO 9 
UXO 9 is a 52-acre site in the northeastern portion of the Indian Head peninsula at the Main Installation. The 
Preliminary Assessment (PA) report (Macolm Pirnie, 2005) reported that the site consists of an area where single 
base propellant grains were spilled during transportation of the propellants by rail. Transportation of the grains 
started between 1927 and 1942 and ended in the late 1980s; the railroad line was abandoned in the late 1980s.  
Currently, the site is an open, grassy area along the three abandoned railroad tracks (Tracks 1, 2, and 3) formerly 
used to transport propellants to numerous buildings used as dry houses. Some of the buildings have been 
demolished, and others still exist but are not used for any activity. The three former railroad tracks have been 
covered with soil for vehicle use.  

As part of a Site Inspection (SI) that was completed in 2010 (CH2M HILL, 2010), two of the three former railroad 
tracks (Tracks 1 and 2) and former dry houses along these two tracks were investigated for propellant grains. 
Based on the results of the SI, a non-time-critical removal action (NTCRA) was recommended to address the 
propellant grains present. The NTCRA has not yet been performed because the third track (Track 3) and 
associated buildings must be investigated for propellant grains, which is part of the RI to be conducted. In 
addition, no environmental sampling has been performed at this site, so environmental sampling will be 
conducted as part of the RI. 

The objectives of the RI are: 

• Define the nature and extent of nitrocellulose (NC), nitrates, and diphenylamine contamination in surface soil 
and subsurface soil 

• Define the nature and extent of target compound list (TCL) volatile organic compounds and semivolatile 
organic compounds, target analyte list (TAL) metals, TCL pesticides, TCL polychlorinated biphenyls, explosives 
(including pentaerythritol tetranitrate [PETN], nitroglycerin [NG], NC, and nitroguanadine [NQ]), and 
perchlorate contamination in the surface soil, subsurface soil, and shallow groundwater 

• Evaluate whether contaminant concentrations attributable to releases from the site present unacceptable risk 
to human health or the environment and, if so, provide the information necessary to evaluate remedial 
alternatives to mitigate or control the unacceptable risks 

• Define the nature and extent of propellant grains at the site 

• Perform an explosive safety hazard assessment for munitions and explosives of concern (MEC) using the MEC 
Hazard Assessment Guidance to evaluate the remedial and removal alternatives 

UXO 11 
UXO 11 is a 21-acre site adjacent to the Potomac River on the northwest portion of the Main Installation. The site 
was used for developing and testing numerous ordnance items between 1891 and 1921, jet propulsion research 
from 1940 through 1944, and proving of various calibers of guns (1-inch through 16-inch), including armor- 
piercing shells and various other projectiles. The PA report documented the presence of two firing points at UXO 
11. Seven acres of the 21-acre site were investigated during the SI. Based on visual evidence of munition debris 
during the SI, further MEC investigation is warranted. Based on the exceedances of risk-based screening levels for 
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metals and explosives in soil and groundwater, the SI recommended an RI for both soil and groundwater. Because 
surface water and sediment have not previously been investigated, they are also recommended for inclusion in 
the RI. 

The objectives of the RI are: 

• Define the nature and extent of TAL metals, explosives (including PETN, NG, NC, and NQ), and perchlorate 
contamination in the surface soil, subsurface soil, surface water, sediment, and shallow groundwater 

• Evaluate whether contaminant concentrations attributable to releases from the site present unacceptable risk 
to human health or the environment and, if so, provide the information necessary to evaluate remedial 
alternatives to mitigate or control the unacceptable risks 

• Define the nature and extent of MEC at the site 

• Perform an explosive safety hazard assessment for MEC using the MEC Hazard Assessment Guidance to 
evaluate the remedial and removal alternatives 

The approach and methods for performing the sampling of the soil, sediment, surface water, and groundwater are 
presented in the Uniform Federal Policy-Sampling and Analysis Plan (herein referred to as UFP-SAP) (Appendix A). 
The approach and methods for characterizing the nature and extent of MEC at the sites are presented in the 
Munitions and Explosives of Concern Quality Assurance Project Plan (herein referred to as the MEC QAPP) 
(Appendix B). 

The results of the RI will be presented in a report with recommendations for both sites for the Indian Head 
Installation Restoration Team to make management decisions for the path forward for UXOs 9 and 11. 
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SECTION 1 

Introduction 
CH2M HILL has been contracted by the Department of the Navy (Navy), Naval Facilities Engineering Command 
(NAVFAC) Washington, to conduct Remedial Investigations (RIs) at Unexploded Ordnance (UXO) 9, Single Base 
Propellant Grains Spill Area, and UXO 11, The Valley, at Naval Support Facility Indian Head (NSF-IH), Indian Head, 
Maryland. This Work Plan presents the objectives, scope, and procedures for conducting an RI at UXOs 9 and 11 
(Figure 1). This document was prepared under the Navy, NAVFAC Washington Comprehensive Long-term 
Environmental Action, Navy, Contract Number N62470-08-D-8012, Contract Task Order JU05.  

1.1 Base Setting 
NSF-IH is a Navy facility in northwestern Charles County, Maryland, approximately 25 miles southwest of 
Washington, D.C. The facility consists of two tracts of land: the Main Installation on the Cornwallis Neck Peninsula, 
and the Stump Neck Annex, across Mattawoman Creek (Figure 1). 

The Main Installation contains approximately 2,500 acres and is bounded by the Potomac River to the northwest, 
west, and south; Mattawoman Creek to the south and east; and the town of Indian Head to the northeast. 
Included as part of the main area are Marsh Island and Thoroughfare Island, which are located in Mattawoman 
Creek. Elevations range from sea level to approximately 125 feet above mean sea level (amsl). The Stump Neck 
Annex contains approximately 1,084 acres and is bounded by Mattawoman Creek to the northeast, the Potomac 
River to the northwest, and Chicamuxen Creek to the south-southwest. Elevations range from sea level to 
approximately 10 feet amsl. 

Both the Main Installation (Cornwallis Neck Peninsula) and the Stump Neck Annex are on the National Priorities 
List. The Main Installation and Stump Neck Annex are separated by Mattawoman Creek (noncontiguous), have 
separate United States Environmental Protection Agency identification numbers, and perform dissimilar 
operations. 

1.2 Site Description 
Site descriptions for UXO 9 and UXO 11 are provided in Worksheet 10 of both the Uniform Federal Policy-
Sampling and Analysis Plan (herein referred to as UFP-SAP) in Appendix A and the Munitions and Explosives of 
Concern Quality Assurance Project Plan (herein referred to as the MEC QAPP) in Appendix B.  

1.3 Project Objectives 
Detailed information on the rationale of the RI and the objectives of the RI are provided in Appendices A and B.  

The objectives of the RI at UXO 9 are: 

• Define the nature and extent of nitrocellulose (NC), nitrates, and diphenylamine contamination in surface soil 
and subsurface soil 

• Define the nature and extent of target compound list (TCL) volatile organic compounds and semivolatile 
organic compounds, target analyte list (TAL) metals, TCL pesticides, TCL polychlorinated biphenyls, explosives 
(including pentaerythritol tetranitrate [PETN], nitroglycerin [NG], NC, and nitroguanadine [NQ]), and 
perchlorate contamination in the surface soil, subsurface soil, and shallow groundwater 

• Evaluate whether contaminant concentrations attributable to releases from the site present unacceptable risk 
to human health or the environment and, if so, provide the information necessary to evaluate remedial 
alternatives to mitigate or control the unacceptable risks 

• Define the nature and extent of propellant grains at the site 

• Perform an explosive safety hazard assessment for munitions and explosives of concern (MEC) using the MEC 
Hazard Assessment Guidance to evaluate the remedial and removal alternatives 
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The objectives of the RI at UXO 11 are: 

• Define the nature and extent of TAL metals, explosives (including PETN, NG, NC, and NQ), and perchlorate 
contamination in the surface soil, subsurface soil, surface water, sediment, and shallow groundwater 

• Evaluate whether contaminant concentrations attributable to releases from the site present unacceptable risk 
to human health or the environment and, if so, provide the information necessary to evaluate remedial 
alternatives to mitigate or control the unacceptable risks 

• Define the nature and extent of MEC at the site 

• Perform an explosive safety hazard assessment for MEC using the MEC Hazard Assessment Guidance to 
evaluate the remedial and removal alternatives 

1.4 Project Organization 
CH2M HILL will perform the RI with support from the Navy. The Navy Remedial Project Manager at NAVFAC 
Washington will be Mr. Joe Rail. 

Mr. Joe Rail 
Washington Navy Yard, Building 212 
1314 Harwood Street, SE 
Washington Navy Yard, DC 20374-5018 
Phone: (202) 685-3105 
Fax: (202) 685-3350 
E-mail: joseph.rail@navy.mil 

The secondary contact at NAVFAC Washington will be Mr. Nathan Delong. 

Mr. Nathan Delong  
Washington Navy Yard, Building 212 
1314 Harwood Street, SE 
Washington Navy Yard, DC 20374-5018 
Phone: (202) 685-3546 
Fax: (202) 685-3350 
E-mail: nathan.delong@navy.mil 

The CH2M HILL project manager will be Dr. Margaret Kasim.  

Dr. Margaret Kasim 
15010 Conference Center Drive, Suite 200 
Chantilly, VA 20151 
Phone: (703) 376-5154 
Fax: (703) 376-5654 
E-mail: margaret.kasim@ch2m.com 

1.5 Work Plan Organization 
The remainder of this Work Plan is divided into the following sections: 

Section 2—Chemical Contamination Investigation 

Section 3—Munitions and Explosives of Concern Investigation  

Section 4—References 

Figures are provided at the end of each section. The UFP-SAP for the chemical contamination investigation is 
provided as Appendix A, the MEC QAPP as Appendix B, and the Health and Safety Plan as Appendix C.   

mailto:margaret.kasim@ch2m.com�
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SECTION 2 

Chemical Contamination Investigation  
The UFP-SAP (Appendix A) presents the approach and methods for conducting investigations to define the nature 
and extent of chemical contamination at UXOs 9 and 11. As noted in the UPF-SAP, chemical contamination 
includes MC, which are defined as any materials originating from UXO, discarded military munitions, or other 
military munitions, including explosive and non-explosive materials, and emissions, degradation, or breakdown 
elements of such ordnance or munitions. Potentially hazardous chemicals that originate from MC include 
explosives and breakdown products such as TNT, RDX, and HMX1

The investigation will be conducted in accordance with the UFP-SAP. Site-specific information is in the following 
worksheets in the UFP-SAP: 

, pyrotechnics, propellants, and incendiaries 
such as perchlorate, and metals. MEC is defined as specific military munitions that may pose unique explosive 
risks, including UXO, discarded military munitions, and bulk explosives.  

• Objectives of the chemical contamination investigation – Executive Summary and Worksheet # 11 
• Conceptual Site Model – Worksheet #10 
• Project Quality Objectives - Worksheet #11 
• Summary of Project Tasks -  Worksheet #14 
• Sampling Design and Rationale - Worksheet #17 
• Field Sampling Plan - Worksheets #21 and 22  
• Quality Assurance Project Plan - Worksheets #12, 15, 19, 20, 23, 24, 25, 26, 27, 28, 29, 30, 34, 35, and 36  
• Investigation-derived Waste Management Plan - Worksheet #14  

The UFP-SAP also contains Field Standard Operating Procedures (Attachment A) and Department of Defense 
Environmental Laboratory Accreditation Program Accreditation Letters (Attachment B).  

                                       
1 trinitrotoluene; hexahydro-1,3,5-trinitro-1,3,5-triazine; and octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine  
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SECTION 3 

Munitions and Explosives of Concern Investigation 
The MEC QAPP (Appendix B) presents the approach and methods for conducting the MEC investigations at UXOs 9 
and 11. The investigations will be conducted in accordance with the procedures and site-specific information that 
can be found in the following worksheets: 

• Objectives of the MEC investigation – Executive Summary  
• Base history, site description and history, conceptual site model, and problem definition – Worksheet #10 
• Project Quality Objectives - Worksheet #11 
• Summary of Project Tasks -  Worksheet #14 
• Sampling Design and Rationale - Worksheet #17 
• Quality Assurance - Worksheets #12, 22, 33, 34, 35, and 36 

The UFP-SAP also contains a Geophysical Investigation Plan (Attachment A), Standard Operating Procedures 
(Attachment B), and a Quality Control Plan (Attachment C). 
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SECTION 4 

References 
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Executive Summary 

Introduction 
CH2M HILL has been contracted by the Department of the Navy (Navy), Naval Facilities Engineering Command 
(NAVFAC) Washington to conduct Remedial Investigations (RIs) at Unexploded Ordnance (UXO) 9, Single Base 
Propellant Grains Spill Area, and UXO 11, The Valley, at Naval Support Facility Indian Head, Indian Head, Maryland. 
This Uniform Federal Policy-Sampling and Analysis Plan (UFP-SAP) is designed to perform RIs in accordance with 
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980, and as amended by the 
Superfund Amendments and Reauthorization Act of 1986. CH2M HILL prepared this document under the NAVFAC 
Washington Comprehensive Long-Term Environmental Action Navy 8012 Contract N62470-11-D-8012, Contract 
Task Order JU05, for submittal to NAVFAC Washington, the U.S. Environmental Protection Agency Region III, and 
the Maryland Department of the Environment. 

Background Information 
UXO 9 

UXO 9 is a 52-acre site in the northeastern portion of the Indian Head peninsula at the Main Installation (Figure 1). 
The site was investigated in a 1983 Initial Assessment Study (Fred C. Hart Associates Inc., 1983) under the 
Installation Restoration Program as Site 10. The report recommended No Further Action because of a low risk to 
human health and the environment from nitrocellulose (NC). The Navy has moved the site to the Munitions 
Response Program because munitions constituents (MC) are known to be present at the site. 

The Preliminary Assessment report (Macolm Pirnie, 2005) reported that the site consists of an area where single 
base propellant grains were spilled during transportation of the propellant by rail at the installation. 
Transportation of the grains started between 1927 and 1942 and ended in the late 1980s; the railroad line was 
abandoned in the late 1980s.  Currently, the site is an open, grassy area along the abandoned railroad tracks 
formerly used to transport propellants to numerous buildings. The site has three former railroad tracks, which 
have been covered with soil for vehicle use; in a few areas, the tracks are exposed probably due to erosion of the 
soil cover. As part of a Site Inspection (SI) that was completed in 2010 (CH2M HILL, 2010), two of the three former 
railroad tracks and former dry houses along the two tracks were investigated for propellant grains. The objective 
of the SI was to assess the spatial distribution of propellant grains through visual inspection along the railroad 
tracks (defined as the area between the two rails plus an additional 5 feet on the outside of the rails) and around 
the buildings along the tracks. The spatial distribution of propellant grains around buildings along the two former 
tracks indicated that propellant grains are widely distributed throughout building entranceways, walkways, 
loading docks, crawl spaces, and down spouts.       

UXO 11 

UXO 11 is a 21-acre site adjacent to the Potomac River on the northwest portion of the Main Installation 
(Figure 1). In the 1890s, the site was identified by the Bureau of Ordnance as ideal for testing guns and armor 
because the hills on both sides would absorb shots and potential explosions of new types of gun barrels. The site 
was used for developing and testing numerous ordnance items between 1891 and 1921; jet propulsion research 
from 1940 through 1944; and proving of various calibers of guns (1-inch through 16-inch), including armor- 
piercing shells and various other projectiles. The Preliminary Assessment report documented the presence of two 
firing points at UXO 11. The North Battery firing point was used for firing of long-range guns across UXO 11 to the 
south toward primary impact areas at Stump Neck Annex and the Potomac River. The South Battery firing point 
was used for firing short-range guns into the North Butt along the northeast hillside. Since 1944, part of UXO 11 
has been redeveloped as the Dashielle Marina and is used for recreational boat access to the Potomac River. 
There is also a Navy conference center at the site. The remainder of the site has been used for a variety of 
installation activities.  
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Seven acres of the 21-acre site were investigated during the SI. The objective of the SI was to determine the 
presence or absence of munitions and explosives of concern (MEC) and MC at the site. The investigation consisted 
of a digital geophysical mapping survey and collection of groundwater and soil samples for perchlorate; 
explosives, including nitroguanidine (NQ), NC, and nitroglycerin (NG); and metals analyses.  

Proposed RI Activities 
For scoping and documentation purposes, the RI has been separated into two types of investigations: a chemical 
contamination investigation and a MEC investigation. Chemical contamination includes MC, which are defined as 
any materials originating from unexploded ordnance, discarded military munitions, or other military munitions, 
including explosive and non-explosive materials; and emissions, degradation, or breakdown elements of such 
ordnance or munitions. Potentially hazardous chemicals that originate from MC include explosives and 
breakdown products such as TNT, RDX, and HMX1

The goal of the RI is to define the nature and extent of chemical contamination and MEC at UXOs 9 and 11. The 
chemical contamination investigation will focus on the environmental sampling of potentially affected media at 
UXOs 9 and 11. This UFP-SAP will serve as the work plan for the chemical contamination segment of the RI. The 
MEC investigation will focus on the identification and confirmation of potential surface (UXOs 9 and 11) and 
subsurface (UXO 11 only) MEC items. The MEC investigation phase of the RI is being documented under a 
separate work plan and is not addressed in this work plan.  

; pyrotechnics/propellants/incendiaries such as perchlorate; and 
metals. MEC is defined as specific military munitions that may pose unique explosive risks, including UXO, 
discarded military munitions, and MC.  

UXO 9 

Based on the results of the SI, a non-time-critical removal action was recommended to address the propellant 
grains present. The non-time-critical removal action has not yet been performed because the third track and 
associated buildings must be investigated for propellant grains, which is part of the RI to be conducted.  In 
addition, no environmental sampling has been performed at this site, so environmental sampling will be 
conducted as part of the RI. In addition to propellant handling and drying activities, knowledge of similar sites 
suggests that other activities potentially associated with releases under the jurisdiction of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 could have occurred at this site. 

Propellant grains consist mostly of NC, nitrates, and diphenylamine (Malcolm Pirnie, 2005). Because of unknown 
site history and based on experience with other sites at Naval Support Facility Indian Head, the Maryland 
Department of the Environment and U.S. Environmental Protection Agency require full suite analysis to make a 
decision about the site in the future; however, the Indian Head Installation Restoration Team agreed that all the 
soil samples do not need to be analyzed for full suite during a November 28, 2012, meeting. A portion of the soil 
samples will be analyzed for full suite (plus additional explosive compounds not on the explosives list) and the 
remaining portion of soil samples will be analyzed for NC, nitrates, and diphenylamine. The Maryland Department 
of the Environment and the U.S. Environmental Protection Agency required full suite analysis for groundwater 
samples.   

The objectives of the chemical contamination segment of the RI are: 

• Define the nature and extent of NC, nitrates, and diphenylamine contamination in surface soil and subsurface 
soil 

• Define the nature and extent of target compound list (TCL) volatile organic compounds (VOCs) and 
semivolatile organic compounds (SVOCs), target analyte list (TAL) metals, TCL pesticides, TCL polychlorinated 
biphenyls (PCBs), explosives (including pentaerythritol tetranitrate [PETN], NG, NC, NQ), and perchlorate 
contamination in the surface soil, subsurface soil, and shallow groundwater 

                                                           
1 trinitrotoluene; hexahydro-1,3,5-trinitro-1,3,5-triazine; and octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine  
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• Evaluate whether contaminant concentrations attributable to releases from the site present unacceptable risk 
to human health or the environment and, if so, provide the information necessary to evaluate remedial 
alternatives to mitigate or control the unacceptable risks 

These objectives will be accomplished through the following sampling program: 

• Collection of an estimated 20 discrete surface soil samples and 34 discrete subsurface soil samples. All 
samples will be analyzed for NC, nitrates, and diphenylamine. Half of the discrete surface soil samples and half 
of the discrete subsurface soil samples will also be analyzed for TCL VOCs, TCL SVOCs, TAL metals, TCL 
pesticides, TCL PCBs, explosives (including [PETN], NG, NC, NQ), perchlorate, pH, and total organic carbon 
(TOC) to assess the spatial distribution of these contaminants across the site for the Indian Head Installation 
Restoration Team to use in making decisions. A subset of the samples (an estimated six samples) will be 
analyzed for grain size to support the ecological assessment 

• Collection of an estimated 17 composite surface soil sample and 17 composite subsurface soil sample. All 
samples will be analyzed for NC, nitrates, diphenylamine, pH, and TOC. An estimated 9 composite surface soil 
samples and an estimated 9 composite subsurface soil samples will also be analyzed for TCL SVOCs, TAL 
metals, TCL pesticides, TCL PCBs, explosives (including PETN, NG, NC, NQ), perchlorate, pH, and TOC  

• Collection of an estimated 36 discrete surface soil and 36 discrete subsurface soil samples to be analyzed for 
TCL VOCs only because VOC analysis cannot be done on the estimated 9 composite samples noted above 

• Collection of an estimated 1 surface soil sample using the multi-incremental sampling approach for TAL 
metals, explosives, PETN, NG, NC, NQ, and perchlorate analyses 

• Installation and collection of groundwater samples from an estimated three permanent monitoring wells, to 
be analyzed for TCL VOCs, TCL SVOCs, TAL metals (total and dissolved), TCL pesticides, TCL PCBs, explosives 
(including PETN, NG, NC, NQ), and perchlorate 

• Collection of an estimated 7 in situ groundwater samples using direct-push technology, to be analyzed for TCL 
VOCs, TCL SVOCs, TAL metals (total and dissolved), TCL pesticides, TCL PCBs, explosives (including PETN, NG, 
NC, NQ), and perchlorate 

UXO 11 

Based on visual evidence of munition debris, further MEC investigation is warranted, which is covered under a 
separate work plan. Based on the exceedances of risk-based screening levels for metals and explosives in soil and 
groundwater, the SI recommended an RI for both soil and groundwater. Because surface water and sediment 
have not previously been investigated, they are also recommended for inclusion in the RI. 

The objectives of the chemical contamination segment of the RI are: 

• Define the nature and extent of TAL metals, explosives (including PETN, NG, NC, NQ), and perchlorate 
contamination in the surface soil, subsurface soil, surface water, sediment, and shallow groundwater 

• Evaluate whether contaminant concentrations attributable to releases from the site present unacceptable risk 
to human health or the environment and, if so, provide the information necessary to evaluate remedial 
alternatives to mitigate or control the unacceptable risks. 

These objectives will be accomplished through the following sampling program: 

• Collection of an estimated 30 discrete surface soil samples and 40 discrete subsurface soil samples, to be 
analyzed for TAL total metals, explosives (including PETN, NG, NC, NQ), perchlorate, pH, and TOC. Grain size 
will also be collected from a subset of the surface soil samples.  

• Collection of an estimated four sediment samples to be analyzed for TAL total metals, explosives (including, 
PETN, NG, NC, NQ), perchlorate, and grain size 
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• Collection of an estimated four surface water samples to be analyzed for TAL metals (total and dissolved), 
explosives (including, PETN, NG, NC, NQ), and perchlorate 

• Installation and collection of groundwater samples from an estimated eight permanent monitoring wells, to 
be analyzed for TAL metals (total and dissolved), explosives (including PETN, NG, NC, NQ), and perchlorate 

CH2M HILL prepared this UFP-SAP in accordance with the Navy’s UFP-SAP policy guidance to ensure that 
environmental data collected are scientifically sound, of known and documented quality, and suitable for 
intended uses. The laboratory information cited in this document is specific to Empirical Laboratories in Nashville, 
Tennessee. Empirical Laboratories was selected based on a competitive selection process and will support all 
laboratory needs for this project. If additional laboratory services are necessary to meet the project objectives, 
revised SAP worksheets will be submitted to the Navy and regulatory agencies for approval and appended to this 
SAP. 

UFP-SAP Outline 
This UFP-SAP contains 37 worksheets, which are grouped into four areas: 

• Project Management (Worksheets #1-#16) 
• Measurements/Data Acquisition (Worksheets #17-#30) 
• Assessment Oversight (Worksheets #31-#33) 
• Data Review (Worksheets #34-#37) 

All tables are embedded within the worksheets. All figures are provided at the end of the document. Field 
standard operating procedures are provided in Attachment A and the Department of Defense Environmental 
Laboratory Accreditation Program letter for all laboratories are provided in Attachment B. 

Upon approval of this UFP-SAP by the Navy and the regulators, the field activities will take place. 
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Abbreviations and Acronyms 
°C degrees Celsius 

%D percent difference 

µg/kg micrograms per kilogram 
µm micrometer 
µg/L micrograms per liter 

AM Activity Manager 
AQM Activity Quality Manager 
bgs below ground surface 
BTAG Biological Technical Assistance Group 

CA corrective action 
CCV continuing calibration verification 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
CLEAN Comprehensive Long-Term Environmental Action Navy 
COC chain of custody 
COD coefficient of determination 
COPC constituents of potential concern 
CVAA cold vapor atomic absorption 

DL detection limit 
DoD Department of Defense 
DPT direct-push technology 
DQI data quality indicator  
DQO data quality objective 

ELAP Environmental  Laboratory Accreditation Program 
EPA U.S. Environmental Protection Agency 
ERA ecological risk assessment 

FTL Field Team Leader 
FS Feasibility Study 

g gram(s) 
GC/ECD gas chromatograph/electron capture detector 
GC/MS gas chromatograph/mass spectrometer 
GIS geographic information system 
GPS global positioning system 

H&S health and safety 
HASP Health and Safety Plan 
HHRA human health risk assessment 
HMX octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
HPLC/ESI/MS high-performance liquid chromatograph/ electrospray ionization/ mass spectrometer 
HPLC/UV-vis  high-performance liquid chromatograph/ultraviolet-visual 

ICAL initial calibration 
ICP-MS inductively coupled plasma/mass spectrometer 
ICS interference check sample 
ICV second source calibration verification 
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ID identification 
IDW investigation-derived waste 
IHIRT Indian Head Installation Restoration Team 
IR Installation Restoration 
IS Internal Standard 

L liter 
LCS laboratory control sample 
LCL lower confidence limit 
LOD limit of detection 
LODV limit of detection verification 
LOQ limit of quantitation 

MC munitions constituents 
MCLs maximum contaminant levels 
MDE Maryland Department of the Environment 
MEC munitions and explosives of concern 
mg/kg milligrams per kilogram 
mL milliliter(s) 
mm millimeter(s) 
MS/MSD matrix spike/matrix spike duplicate 

N/A not applicable 
NAVFAC Naval Facilities Engineering Command 
Navy Department of the Navy 
NC nitrocellulose 
NFA No Further Action 
NG nitroglycerin 
NQ nitroguanadine 
NSF-IH Naval Support Facility Indian Head 

ORP oxidation-reduction potential 
oz ounce(s) 

PA Preliminary Assessment 
PAL Project Action Limits 
PCBs polychlorinated biphenyls 
PCT percent 
PCT-P percent passing 
.pdf portable document format 
PDS post-digestion spike 
PETN pentaerythritol tetranitrate 
PID photoionization detector 
PM Project Manager 
POC point of contact 
PPE personal protective equipment 
ppm parts per million 
PQL project quantitation limit 
PQO project quality objective 

QAPP Quality Assurance Project Plan 
QA quality assurance 
QC quality control 
QSM Quality Systems Manual 
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RDX hexahydro-1,3,5-trinitro-1,3,5-triazine 
RF response factor 
RI Remedial Investigation 
RL reporting limit 
RPD relative percent difference 
RPM Remedial Project Manager 
RRT relative retention time 
RSD relative standard deviation 
RSL regional screening level 

SDG sample delivery group 
SI Site Inspection 
SMI multi-incremental sampling 
SOP standard operating procedure 
SPCCs system performance check compounds 
SVOCs semivolatile organic compounds 

TAL target analyte list 
TBD to be determined 
TCL target compound list 
TDBD top depth bottom depth 
TNT trinitrotoluene 
TOC total organic carbon 

UCL upper confidence limit 
UFP-SAP Uniform Federal Policy Sampling Analysis Plan 
UXO unexploded ordnance 

VOA volatile organic analyte 
VOCs volatile organic compounds  
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SAP Worksheet #2—SAP Identifying Information 

Site Name/Number:  Single Base Propellant Grains Spill Area/Unexploded Ordnance (UXO) 9 and The 
Valley/UXO 11  

Operable Unit:  Not Applicable (N/A)  

Contractor Name:  CH2M HILL 

Contract Number:  N62470-11-D-8012, Contract Task Order JU05 

Contract Title:  Comprehensive Long-term Environmental Action Navy (CLEAN) 8012 

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements of: 

Uniform Federal Policy (UFP) for Quality Assurance Project Plans: Evaluating, Assessing, and Documenting 
Environmental Data Collection and Use Programs. Part 1: UFP-Quality Assurance Project Plan (QAPP) Manual. 
Version 1. March. (Intergovernmental Data Quality Task Force, 2005) 

Guidance for Quality Assurance Project Plans. EPA QA/G-5 and EPA QA/G-5M (EPA, 2002) 

Guidance on Systematic Planning Using the Data Quality Objectives Process. EPA QA/G-4 (EPA, 2006) 

2. Identify regulatory program: 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 

3. This SAP is specific to: 

This is a project-specific SAP for the Remedial Investigation (RI) activities at UXOs 9 and 11. 

4. List dates of scoping sessions that were held: 

Scoping Session  Date 

Indian Head Tier I Partnering Meeting  10/5/2011 

Indian Head Tier I Partnering Meeting  6/20/12 

   

5. List dates and titles of any SAP documents written for previous site work that are relevant to the current 
investigation: 

Title  Date 

Site Inspection Report (CH2M HILL)  2010 

   

6. List organizational partners (stakeholders) and connection with lead organization:   

Maryland Department of the Environment (MDE) – regulatory stakeholder 

U.S. Environmental Protection Agency (EPA) Region III – regulatory stakeholder 

7. Lead organization (see Worksheet #7 for detailed list of data users): 

Department of the Navy (Navy) – Lead Agency  
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SAP Worksheet #2—SAP Identifying Information (continued) 

8. If any required UFP-SAP elements or required information are not applicable to the project or are provided 
elsewhere, then note the omitted elements and provide an explanation for their exclusion below:  

All UFP-SAP elements required for this project are described herein on the 37 UFP-SAP Worksheets. 
Therefore, the crosswalk table is not necessary for this project. 
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SAP Worksheet #3—Distribution List 

Name of SAP Recipients Title/Role Organization Telephone Number 
(Optional) E-mail Address or Mailing Address 

Joseph Rail Remedial Project Manager (RPM) 
Naval Facilities Engineering 
Command (NAVFAC) 
Washington 

202-685-3105 

Nicholas Carros 

joseph.rail@navy.mil 

Installation Restoration (IR) Program Project Manager Naval Support Facility Indian 
Head  (NSF-IH) 301-744-2263 

Dennis Orenshaw 

nicholas.carros@navy.mil 

RPM EPA Region III 215-814-3361 

Curtis DeTore 

orenshaw.dennis@epamail.epa.gov 

RPM MDE 410-537-3791 

Margaret Kasim 

cdetore@mde.state.md.us 

Activity Manager (AM) and Project Manager (PM) CH2M HILL 703-376-5154 

John Tomik 

margaret.kasim@ch2m.com 

Activity Quality Manager CH2M HILL 757-671-6259 

Jonathan Waldron 

john.tomik@ch2m.com 

Field Team Leader (FTL) CH2M HILL 703- 376-5339 jonathan.waldron@ch2m.com 

Nelson Figeac UXO Oversight CH2M HILL 757-671-8311 nelson.figeac@ch2m.com 

Sonya Gordon/ Marcia 
McGinnity PM/ Quality Assurance (QA) Officer Empirical Laboratories 615-345-1115 ext 238 

sgordon@empirlabs.com 

Ward Dickens 

mmcginnity@empirlabs.com 

Data Validator CH2M HILL 352-384-7049 ward.dickens@ch2m.com 

mailto:sgordon@empirlabs.com�
mailto:ward.dickens@ch2m.com�
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SAP Worksheet #4—Project Personnel Sign-Off Sheet 

The personnel listed below acknowledge their receipt, acceptance, and approval for the listed sections of this UFP-SAP for RI activities at UXO 9, Single Base 
Propellant Grains Spill Area, and UXO 11, The Valley, NSF-IH, Indian Head, Maryland. The signed version of this document becomes a part of the 
Administrative Record for the NSF-IH, and a copy will be maintained in CH2M HILL’s project file. 

Organization: Empirical Laboratories 

Name Title/Role Telephone Number 
(optional) Signature/E-mail Receipt Date SAP Read 

Sonya Gordon PM 615-345-1115 ext 238   

Marcia McGinnity QA Officer 615-345-1115 ext 232   

Organization: Subcontractors 

Name Title/Role Telephone Number 
(optional) Signature/E-mail Receipt Date SAP Read 

Mike Montgomery Utility Locating Subcontractor 910-897-3257 mike@eclsinc.com  

Butch Stevens Drilling Subcontractor 919-644-2814 bstevens@pwinc.com  

TBD Investigation-derived Waste (IDW) 
Subcontractor  TBD   
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SAP Worksheet #4—Project Personnel Sign-Off Sheet (continued) 

Organization: CH2M HILL 
Name Title/Role Telephone Number 

(optional) 
Signature/E-mail Receipt Date SAP Read 

Margaret Kasim AM and PM 703-376-5154   

John Tomik Activity Quality Manager (AQM) 757-671-6259   

Mark Orman Health and Safety (H&S) Manager 414-847-0277/ 
414-847-0597 

  

Roni Warren Human Health Risk Assessor 814-364-2454   

John Burgess Ecological Risk Assessor 617-523-2002   

Anita Dodson Navy Program Chemist  757-671-6218   

Brett Doerr Navy CLEAN Program UFP-SAP Reviewer 757-671-6219   

Juan Acaron Project Chemist  352-384-7002   

Ben Lebron UFP-SAP Primary Author  703-376-5330   

Nelson Figeac Onsite H&S Officer 757-671-8311   

Jonathan Waldron FTL 703- 376-5339   

Caitlin Dronfield Field Team Member 703-376-5097   

Nelson Figeac UXO Oversight 757-671-8311   
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SAP Worksheet #5—Project Organizational Chart 
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SAP Worksheet #6—Communication Pathways 

Communication Drivers Responsible 
Affiliation Name Phone Number and/or 

e-mail Procedure 

Communication with Navy (lead 
agency) Navy RPM Joseph Rail 

202-685-3105 

• Primary point of contact (POC) for Navy. 

joseph.rail@navy.mil  

• Delegates communication to other internal or external 
POCs. 

• Notifies EPA and MDE via email within 24 hours of field 
changes affecting the scope or implementation of the 
design. 

• Participates in the onboard review discussion. 
• Navy Chemist will have 21 calendar days for UFP-SAP 

review. 

Communication with NSF-IH NSF-IH Nicholas Carros 
301-744-2263 

• Primary POC for NSF-IH. 

nicholas.carros@navy.mil 

• Delegates communication to other internal or external 
POCs. 

• Will be provided with daily reports of all construction 
activities. If field issues occur that affect the mission of 
the facility, the IR Program PM or his delegated 
personal should be notified immediately. 

Communication with EPA 
(regulatory agency) RPM -EPA Dennis Orenshaw 

215-814-3361 

• Primary POC for EPA 

Orenshaw.Dennis@epamail.epa.gov 

• Delegates communication to other internal or external 
POCs. 

• Has 30 days for UFP-SAP review. 
• Participates in the onboard review discussion. 

Communication with MDE 
(regulatory agency) RPM - MDE Curtis DeTore 

410-537-3791 

• Primary /secondary POC for MDE. 

cdetore@mde.state.md.us  

• Delegates communication to other internal or external 
POCs. 

• Has 30 days for UFP-SAP review. 
• Participates in the onboard review discussion. 

Communication regarding overall 
project status and 
implementation and primary POC 
with Navy RPM, EPA, and MDE 

AM Margaret Kasim  
703-376-5154 

• Forwards all relevant information and materials about 
the project to Nate Delong (NAVFAC Washington), 
Dennis Orenshaw (EPA), and Curtis DeTore (MDE).  Margaret.Kasim@ch2m.com 

• Oversees the overall project status. 

mailto:nicholas.carros@navy.mil�
mailto:Margaret.Kasim@ch2m.com�
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SAP Worksheet #6—Communication Pathways (continued) 

Communication Drivers Responsible 
Affiliation Name Phone Number and/or 

e-mail Procedure 

Technical communications for 
project implementation and data 
interpretation 

AQM John Tomik 
352-335-5877 

• To be contacted regarding questions/issues 
encountered in the field, input on data interpretation, as 
needed. 

John.Tomik@ch2m.com • Reviews the data as necessary prior to Indian Head 
Installation Restoration Team (IHIRT) discussion. 

Communications regarding 
project management and 
implementation of all project 
phases, and primary POC with 
Navy RPM 

PM Margaret Kasim 703-376-5154 
margaret.kasim@ch2m.com 

• Forwards all information and materials about the project 
to Navy RPM on a daily basis. 

• Oversees the overall project status. 
• Is informed of project status by CH2M HILL project 

staff. 
• If field changes occur during construction activities, 

works with the Navy RPM to communicate field changes 
to IHIRT via email within 24 hours. 

UFP-SAP implementation in the 
field CH2M HILL FTL Jonathan Waldron 

703- 376-5339 
jonathan.waldron@ch2m.com 

• Facilitates CH2M HILL’s internal communication (PM to 
field team members). 

• Coordinates schedules and field activities with driller, 
utility locator, and IDW subcontractors. 

• Communicates with subcontractors by phone, followed up 
with e-mail to document decisions and actions.  

• Documents deviations from the Work Plan in the field 
logbook and notifies PM immediately. 

• Executes deviations only after PM approval. 

• Implements project health and safety requirements. 

• Reports health and safety near misses and incidents to the 
PM immediately by phone. 

• Provides daily progress reports/updates to the CH2M HILL 
PM by phone or email. 

H&S Onsite H&S 
Officer Nelson Figeac 

757-671-8311 
nelson.figeac@ch2m.com 

• Responsible for the adherence of team members to the 
site safety requirements described in the Health and Safety 
Plan (HASP). 

• Will report H&S incidents and near losses to PM. 

mailto:John.Tomik@ch2m.com�
mailto:margaret.kasim@ch2m.com�
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SAP Worksheet #6—Communication Pathways (continued) 

Communication Drivers Responsible 
Affiliation Name Phone Number and/or 

e-mail Procedure 

Reporting lab data quality issues Laboratory QA 
officer 

Marcia McGinnit 615-345-1115 x 232 • Reports all quality assurance/quality control (QA/QC) 
issues with project field samples to the Project Chemist 
as soon as identified, not to exceed 24 hours. mmcginnity@empirlabs.com 

Data tracking from collection 
through upload to database 
Management of analytical lab 
and data validation subs. 
Analytical corrective actions 
(CAs)/ release of analytical 
data 

Project Chemist Juan Acaron 
352-384-7002 

• Tracks data from sample collection through upload to 
the database, ensuring Work Plan requirements are met 
by laboratory and field personnel. 

Juan.Acaron@ch2m.com 

• POC for laboratory QA/QC officer. 
• Reports lab issues to the PM within 4 hours. 
• Analytical laboratory CAs will be identified by, or 

brought to the attention of, the Project Chemist on a 
daily basis and reported to the PM within 4 hours.  

• Facilitates resolution on a same-day basis after 
consulting with the PM and AQM and the Navy Chemist 
(if changes in the UFP-SAP are warranted) to ensure 
UFP-SAP requirements are met by the laboratory.  

• Approves release of analytical data after validation is 
completed and approved by the Project Chemist within 
7 days. 

• Communicates with subcontractor laboratory(ies) and 
data validator by phone, followed up with e-mail to 
document decisions and actions. 

• Informs PM, RPM, and Navy Chemist of any laboratory 
issues that would cause negative impacts to project 
delivery or would cause the project data quality 
objectives (DQOs) to not be met. 

mailto:mmcginnity@empirlabs.com�
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SAP Worksheet #7—Personnel Responsibilities Table 

Name Title/Role Organizational Affiliation Responsibilities 

Joseph Rail Navy RPM NAVFAC Washington Manages all NSF-IH IR Program activities 

Dennis Orenshaw RPM EPA Region III Reviews and provides input for EPA on development of the UXO 9 and UXO 11 RI 

Curtis DeTore RPM MDE Reviews and provides input for MDE on the UXO 9 and UXO 11 RI 

Margaret Kasim AM and PM CH2M HILL 
Oversees overall project status for all projects implemented at NSF-IH. For PM role, 
manages project, oversees all project activities, and is responsible for all aspects of 
the work performed under this UFP-SAP. 

John Tomik AQM CH2M HILL  Provides overall technical QC of the field investigation design and implementation; 
responsible for audits, CA, checks of QA performance 

Brett Doerr Navy CLEAN Program UFP-SAP 
Reviewer CH2M HILL Provides Program-level review of UFP-SAP  

Anita Dodson Navy CLEAN Program Chemist CH2M HILL Provides SAP delivery support and program-level review of UFP-SAP 

Roni Warren Human Health Risk Assessor CH2M HILL  Responsible for human health risk assessment (HHRA)  

John Burgess Ecological Risk Assessor CH2M HILL Responsible for ecological risk assessment (ERA) 

Juan Acaron Project Chemist CH2M HILL 
Coordinates laboratory and data validation subcontracts and oversees performance 
of laboratory and data validation. Provides sample tracking, data management, and 
communication with laboratory. 

Ben Lebron Primary Author CH2M HILL Works with PM, chemist, and senior consultants to draft UFP-SAP document; 
coordinates with geographic information system (GIS), H&S, and publications staffs 

Mark Orman H&S Manager CH2M HILL Develops and approves project HASPs 

Jonathan Waldron FTL CH2M HILL Supervises field implementation of the UFP-SAP 

Nelson Figeac UXO Oversight CH2M HILL Provides UXO oversight during implementation of the UFP-SAP 

Sonya Gordon Laboratory PM Empirical Laboratories Manages sample tracking and maintains good communication with Project Chemist  

Marcia McGinnity Laboratory QA Officer Empirical Laboratories Responsible for audits, CAs, checks of QA performance within the laboratory  

Ward Dickens Data Validator CH2M HILL Internal data validation of all analytical laboratory data. 

Mike Montgomery Utility Locate Subcontractor ECLS Inc. Performs utility location 

Butch Stevens Drilling Subcontractor PW Inc. Performs direct-push technology (DPT) drilling to facilitate sample collection 

TBD IDW Subcontractor TBD Responsible for manifesting, transporting, and disposing of IDW 
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SAP Worksheet #8—Special Personnel Training Requirements Table 

Project Function 
Specialized Training  

By Title or Description of 
Course 

Training Provider Training Date Personnel / Groups 
Receiving Training 

Personnel Titles / 
Organizational Affiliation 

Location of Training 
Records / Certificates 

Provide UXO Avoidance 
Support at UXOs 9 and 
11 RIs 

UXO Safety Training Registered training 
organization 

Subcontractor- 
specific UXO Technician UXO Level II or Level III 

Technician   
Subcontractor human 
resources department 
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SAP Worksheet #9—Project Scoping Session Participants Sheet 

Project Name: RIs for UXO 9 - Single Base Propellant Grains Spill 
Area and UXO 11 - The Valley  

Projected Date(s) of Sampling: Fall 2012 

PM: Margaret Kasim – CH2M HILL 

Site Name: UXO 9 - Single Base Propellant Grains Spill Area and 
UXO 11 - The Valley 

Site Location: NSF-IH, Indian Head, Maryland 

Date of Session: October 5, 2011 

Scoping Session Purpose: Obtain Tier I Partnering Team buy-in on RI approach 

Name Title Affiliation Phone # E-mail Address Project Role 

Joseph Rail Navy RPM NAVFAC 
Washington 202-685-3105 Navy RPM joseph.rail@navy.mil 

Nathan Delong Navy RPM NAVFAC 
Washington 202-685-3279 Navy RPM Nathan.delong@mavy.mil 

Nicholas Carros Navy RPM NAVFAC 
Washington 301-744-2263 Navy RPM nicholas.carros@navy.mil 

Dennis Orenshaw RPM EPA Region III 215-814-3361 Regulator orenshaw.dennis@epamail.epa.gov 

Curtis DeTore RPM MDE 410-537-3791 Regulator cdetore@mde.state.md.us 

Margaret Kasim AM/PM CH2M HILL 703-376-5154 AM/PM margaret.kasim@ch2m.com 

Victoria Waranoski Staff Engineer CH2M HILL 703-376-5049 -- victoria.waranoski@ch2m.com 

Scott Nesbitt N/A Tetra Tech N/A N/A N/A 

UXO 9 
Comments/Decisions 

The chemical contamination investigation developed during the scoping session was as follows: 

Phase I 

• Perform utility clearance 

• Advance up to 10 boreholes using DPT and collect in situ groundwater samples for target compound list (TCL) 
volatile organic compounds (VOCs), TCL semivolatile organic compounds (SVOCs), TCL polychlorinated 
biphenyls (PCBs), TCL pesticides, target analyte list (TAL) metals (total and dissolved), and explosives 
(including pentaerythritol tetranitrate [PETN], nitroguanidine [NQ], nitrocellulose [NC], nitroglycerin [NG), and 
perchlorate . 

• Collect surface and subsurface discrete soil from 23 locations, 17 of which will be biased around the 17 
buildings, and the remaining 6 locations selected in the field (based on site conditions). An additional five 
subsurface samples will be collected from above the water table in depositional areas. All samples will be 
analyzed for TCL VOCs, TCL SVOCs, TCL PCBs, TCL pesticides, TAL metals (total), and explosives (including 
PETN, NQ, NC, NG, and perchlorate), pH, and total organic carbon (TOC). A subset (six) of soil samples will be 
analyzed for grain size. 

• Collect 9 multi-incremental sampling (SMI) surface soil samples and analyze samples for TAL metals and 
explosives. 

• Use anomaly avoidance procedures in performing all tasks in the bullets above.  

mailto:joseph.rail@navy.mil�
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SAP Worksheet #9—Project Scoping Session Participants Sheet (continued) 

Phase II  

• Install permanent monitoring wells based on DPT groundwater data, implement anomaly avoidance, and 
analyze samples for TCL VOCs, TCL SVOCs, TCL PCBs, TCL pesticides, TAL metals (total and dissolved), and 
explosives (including PETN, NQ, NC, NG), and perchlorate. 

Action Items 

No action items were created during the scoping session. 

Consensus Decisions 

The IHIRT made the following decisions on the chemical contamination sampling approach: 

• The IHIRT agreed to the analyses for discrete soil samples, groundwater samples, and SMI soil samples. 
Explosives sampling will include PETN, NQ, NC, NG, and perchlorate. 

• The IHIRT converted the following 3 of the 10 DPT groundwater locations to permanent monitoring well 
locations to avoid a second mobilization: one upgradient of the site near Building 208, one in the depressed 
area in the center of the site near Building 175, and one downgradient of the site south of Building 176. 

• The IHIRT divided the site into operational areas and non-operational areas. The operational areas include the 
areas within 50 feet of each building or demolished building and within 15 feet of the railroad track adjacent 
to each building. The non-operational areas include areas outside of this range. 

• The IHIRT agreed to sample two locations per building or demolished building, biasing the sample locations 
around loading docks, heavy grain clusters, and staging areas. At each location, one surface soil (0 to 6 inches 
below ground surface [bgs]) sample and one subsurface soil (6 to 24 inches bgs) sample will be collected. 
Surface soil samples will not be collected from locations at demolished buildings because approximately 1.5 
feet of soil was reworked.  

• The IHIRT agreed to collect composite surface soil and subsurface soil samples from four locations around the 
railroad track operational areas (adjacent to each building). The four surface soil samples will be collected 
from the current ground surface (0 to 6 inches bgs) and combined into one composite sample. The four 
subsurface soil samples will be collected from the original ground surface, which is at the railroad ties and 
combined into one composite sample. Samples for VOC analysis from each of the four surface soil and four 
subsurface soil locations will not be composited. The composite samples will be analyzed for the full suite of 
parameters except for VOCs. 

• The non-operational area will be sampled as one sampling unit using the SMI approach. The SMI sample will 
be a composite sample of surface soil samples collected over the sampling unit. 

UXO 11 
Comments/Decisions 

The field investigation for chemical contamination developed during the scoping session was as follows: 

• Install and sample eight permanent monitoring wells 
• Collect up to 

− 30 discrete surface soil samples 
− 40 discrete subsurface soil samples 
− 4 surface water samples 
− 4 sediment samples
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SAP Worksheet #9—Project Scoping Session Participants Sheet (continued) 

• All samples will be analyzed for full suite parameters.  
• Soil will also be analyzed for pH, TOC, and grain size. 
• Sediment will also be analyzed for grain size. 

Action Items 

No action items were created during the scoping session. 

Consensus Decisions 

The IHIRT made the following decisions on the MC sampling approach: 

• Sampling will be avoided near roads and the golf course. 
• All samples will be analyzed for TAL metals, explosives, PETN, NG, NC, NQ, and perchlorate. 
• IHIRT accepted all other aspects of the sampling strategy. 

 

Project Name: RIs for UXO 9 - Single Base Propellant Grains Spill 
Area and UXO 11 - The Valley  

Projected Date(s) of Sampling: Fall 2012 

PM: Margaret Kasim – CH2M HILL 

Site Name: UXO 9 - Single Base Propellant Grains Spill Area and 
UXO 11 - The Valley 

Site Location: NSF-IH, Indian Head, Maryland 

Date of Session: June 20, 2012 

Scoping Session Purpose: Provide update to Tier I Partnering Team on UFP-SAP 

Name Title Affiliation Phone # E-mail Address Project Role 

Joseph Rail Navy RPM NAVFAC 
Washington 202-685-3105 Navy RPM joseph.rail@navy.mil 

Nathan Delong Navy RPM NAVFAC 
Washington 202-685-3279 Navy RPM Nathan.delong@mavy.mil 

Nicholas Carros Navy RPM NAVFAC 
Washington 301-744-2263 Navy RPM nicholas.carros@navy.mil 

Dennis Orenshaw RPM EPA Region III 215-814-3361 Regulator orenshaw.dennis@epamail.epa.gov 

Curtis DeTore RPM MDE 410-537-3791 Regulator cdetore@mde.state.md.us 

Margaret Kasim AM/PM CH2M HILL 703-376-5154 AM/PM margaret.kasim@ch2m.com 

Victoria Waranoski Staff Engineer CH2M HILL 703-376-5049 -- victoria.waranoski@ch2m.com 

Ed Corack N/A Tetra Tech N/A N/A N/A 

      

Comments/Decisions 

The IHIRT reviewed the sample locations for both sites. The sample locations were based on discussions during 
the October 5, 2011 partnering meeting. The IHIRT discussed activities in support of the demolished buildings at 
UXO 9. Buildings were demolished under an Explosives Safety Submission; however, no soil screening was 
required because it was not performed as a Munitions Response Program action. 

Action item  

Revise UXO 9 and 11 field schedule. 

mailto:joseph.rail@navy.mil�
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SAP Worksheet #9—Project Scoping Session Participants Sheet (continued) 

Resolution 

The following revisions will be made: 

• UXO 9 - Extend the site boundary to the west to include buildings near the former western railroad track. 

• UXO 9 - Update aerial photograph to show newly demolished buildings. 

Project Name: RIs for UXO 9 - Single Base Propellant Grains Spill 
Area and UXO 11 - The Valley  

Projected Date(s) of Sampling: Summer 2013 

PM: Margaret Kasim – CH2M HILL 

Site Name: UXO 9 - Single Base Propellant Grains Spill Area and 
UXO 11 - The Valley 

Site Location: NSF-IH, Indian Head, Maryland 

Date of Session: November 28 and 29, 2012 

Scoping Session Purpose: Discuss analytical program and potential surface water sampling at UXO 9 

Name Title Affiliation Phone # E-mail Address Project Role 

Joseph Rail Navy RPM NAVFAC 
Washington 202-685-3105 Navy RPM joseph.rail@navy.mil 

Nathan Delong Navy RPM NAVFAC 
Washington 202-685-3279 Navy RPM Nathan.delong@mavy.mil 

Nicholas Carros Navy RPM NAVFAC 
Washington 301-744-2263 Navy RPM nicholas.carros@navy.mil 

Dennis Orenshaw RPM EPA Region III 215-814-3361 Regulator orenshaw.dennis@epamail.epa.gov 

Curtis DeTore RPM MDE 410-537-3791 Regulator cdetore@mde.state.md.us 

Margaret Kasim AM/PM CH2M HILL 703-376-5154 AM/PM margaret.kasim@ch2m.com 

Victoria Waranoski Staff Engineer CH2M HILL 703-376-5049 -- victoria.waranoski@ch2m.com 

Ed Corack/John 
Trepanoski N/A Tetra Tech N/A N/A N/A 

      

November 28 - Comments/Decisions 
The UXO 9 (Single Base Propellant Grains) UFP-SAP is in the internal review process. Two questions were brought 
up for discussion with the IHIRT: 

1. Question: The Preliminary Assessment (PA) identified a stream at the site, but this has not been 
confirmed. In the past, this water has been an intermittent ditch. However, with Base modifications, it 
receives water that originates from the newly constructed Building P166 and its parking lot. The water in 
the ditch is stormwater from the parking lot. Does the Team want to sample the ditch/stream for surface 
water and sediment? 

Answer: The Navy pointed out that before construction took place at Building P166, a ditch was present 
but contained no water. In association with the building construction, all surface water flow had to be 
mitigated in accordance with MDE regulations, so a stormwater retention pond into which the surface 
water flows and infiltrates into the ground was constructed. Very little water flows from the pond, via a 
pipe, into the ditch downgradient of the pond. The Navy also mentioned that the ditch flows offsite 
through private property and potentially to Mattawoman Creek. It is the Navy’s opinion that because of 
the size of propellant grains and where they are located, there is no need to sample the ditches because 
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SAP Worksheet #9—Project Scoping Session Participants Sheet (continued) 

nothing has dragged the contamination (grains) to the ditch. In essence, no stream or surface water or 
sediment can likely be affected by release from UXO 9.The Team agreed not to sample surface water and 
sediment in the drainage ditch because the water in the ditch is from stormwater. CH2M HILL plans to 
conduct a site visit of the stream. MDE recommended that if it appears that buildings or portions of the 
railroad are close to the ditch that could potentially affect the ditch, then the ditch sediment should be 
sampled.  

2. Question: Based on previous scoping sessions, the Team had agreed to analyze environmental samples for 
the full suite of parameters because no previous sampling has been conducted at the site. However, the 
site conceptual site model does not justify sampling for full suite. The PA report noted that propellant 
grains consist mostly of NC, nitrates, and diphenylamine. The Team was asked if the samples should be 
analyzed for the full suite of parameters for explosives or just NC, nitrates, and diphenylamine. Could the 
Team make a decision about site closeout in the future with only data for NC, nitrates, and 
diphenylamine?   

Answer: Because of unknown site history (and based on experience with other sites at NSF-IH), MDE and 
EPA prefer full suite analysis; however, all the samples do not need to be analyzed for full suite. They 
suggested CH2M HILL select a percentage of samples for full suite analysis plus additional explosive 
compounds not on the explosives list (PETN, NQ, NC, NG, and perchlorate) and the remaining samples can 
be analyzed for NC, nitrates, and diphenylamine. The regulators believed that to be able to make a 
decision about the site in the future, they can only do so with the full suite data.  

Resolution 
The Team agreed to analyze some of the samples for full suite of parameters plus additional explosive compounds 
not on the explosives list (PETN, NQ, NC, NG, and perchlorate) and to analyze the remaining samples for NC, 
nitrates, and diphenylamine.  

The ditch will be sampled only for sediment if grains are observed in the ditch adjacent to buildings or rail tracks. 

November 29 - Comments/Decisions 
The questions answered on November 28 addressed the soil component of the sampling plan. The following 
questions were asked regarding the groundwater component: 

1. Question: Based on the previous scoping session, the Team decided to analyze for the full suite of 
parameters for all groundwater samples. Does the Team want to sample all groundwater samples for the 
full suite of parameters?  

Answer: Yes. Given the size of the site and the preference to confirm that no other issues exist at the site, 
the Team wants to analyze for the full suite of parameters from both monitoring well and DPT 
groundwater samples.  

2. Question: Building on the questions from November 28, CH2M HILL is going to walk the site and discuss 
the ditch/stream with the Environmental Office at NSF-IH. If there is no pathway or transport mechanism 
between the operational areas and the ditch/stream, surface water and sediment will not be sampled. If a 
pathway exists, MDE does not believe surface water should be sampled because it largely consists of 
surface water runoff. In the percentage of the samples being analyzed only for constituents identified as a 
potential concern, should we sample for the full analyte group (i.e., explosives) or just the three specific 
explosives found in propellant grains? 
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SAP Worksheet #9—Project Scoping Session Participants Sheet (continued) 

Answer: Surface water should not be sampled because it is surface water runoff from Building P166 and 
the associated parking lot. The samples not being analyzed for the full suite should be sampled for just the 
specific chemicals, not the entire analyte group. 

3. Question: Based on the previous scoping session, the Team decided to analyze for the full suite of 
parameters for the SMI sample. Does the Team want to analyze the SMI sample for the full suite of 
parameters? 

Answer: Yes. Given the size of the site and the preference to confirm that no other issues exist at the site, 
the Team wants to analyze the SMI sample for the full suite of parameters.  

Following the discussion, CH2M HILL checked the Work Plan and minutes of previous scoping sessions, 
and the parameters for the SMI sample are explosives (including additional compounds) and TAL metals. 
As a result, the SMI sample will not be analyzed for full suite, but for explosives (including additional 
compounds) and TAL metals.  

Action Items 

No action items were created during the scoping session. 

Resolution 
The UXO 9 UFP-SAP will be revised and submitted to the Navy and Navy Chemist for review. 
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SAP Worksheet #10—Conceptual Site Model 

The conceptual site models for UXO 9 and UXO 11 are presented sequentially. 

Base Location 
NSF-IH is a naval facility located in northwestern Charles County, Maryland, approximately 25 miles southwest of 
Washington, DC. The facility consists of two tracts of land: the Main Installation on the Cornwallis Neck Peninsula 
and the Stump Neck Annex located across Mattawoman Creek (Figure 1). The Main Installation contains 
approximately 2,500 acres and is bounded by the Potomac River to the northwest, west, and south; Mattawoman 
Creek to the south and east; and the town of Indian Head to the northeast. The Stump Neck Annex contains 
approximately 1,084 acres and is bounded by Mattawoman Creek to the northeast, the Potomac River to the 
northwest, and Chicamuxen Creek to the south-southwest. 

UXO 9  
Description and History 
The following information is summarized from the PA report (Malcolm Pirnie, 2005). UXO 9 is a 52-acre site in the 
northeastern portion of the Indian Head peninsula at the Main Installation (Figure 2). The site consists of an area 
where single base propellant grains were spilled during transportation of the propellant by rail, and handling of 
propellant grains near building entrances, as well as beneath walkways and loading docks at the installation. 
Single base propellant grains are propellants, which makes them MEC. They consist mainly of NC, which is made 
from the reaction of nitric acid with cellulose (cotton linters or purified wood pulp) and contains sulfuric acid to 
remove water and increase the reaction rate. MC associated with these grains include nitrates and 
diphenylamine, which are commonly used to control burning rates and as stabilizers.  

The site consists of an area where single base propellant grains were spilled during transportation of the 
propellant by rail at the installation. Transportation of the grains started between 1927 and 1942 and ended in 
the late 1980s; the railroad line was abandoned in the late 1980s. The buildings along the railroad tracks were, in 
general, used as dry powder houses. The term “dry powder house” was used to identify buildings to "dry" the 
powder (or grains) that were produced in varying sizes, depending on the guns for which they were 
manufactured. The grains (or green powder) were transported by rail to the dry powder houses, where they were 
left to dry for 5 to 6 weeks. They were then treated with graphite and mixed in a blending tower. The powder was 
then placed in metal cans and stored in magazines before being shipped from the installation. Single base 
propellant grains were observed on the ground surface outside Building 188 during the PA. In addition to 
propellant handling and drying activities, knowledge of similar sites suggests that other activities potentially 
associated with CERCLA releases could have occurred at this site. Currently, the site is an open, grassy area along 
the three abandoned railroad tracks formerly used to transport propellants to the buildings.  

Geology, Hydrogeology and Hydrology 
No environmental sampling has been conducted at UXO 9 to date. As a result, the geology and hydrogeology at 
UXO 9 will be characterized during this investigation and presented in the RI report. There is a drainage ditch that 
runs through the eastern portion of the site, but it appears to contain water only after storm events. It carries 
runoff from a gravel parking lot near former Building 206 and current Building P-166, runs parallel to Track 1, and 
continues offsite, as shown in Figure 2. Because the parking lot is not a source area of propellant grains, the ditch 
probably would not convey contaminants associated with historical site use. In addition, the ditch lacks a defined 
channel over most of its length and does not contain aquatic vegetation or provide habitat for aquatic receptors. 
The Potomac River and Mattawoman Creek are to the north and south, respectively, of the site (Figure 1).  
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SAP Worksheet #10—Conceptual Site Model (continued) 

Previous Investigations 
The site was investigated in a 1983 Initial Assessment Study (Fred C. Hart Associates Inc., 1983) under the IR 
Program as Site 10. Although no sampling took place, the report recommended No Further Action (NFA) because 
of a low risk to human health and the environment from NC. However, the 2005 PA report recommended an SI for 
MEC and an RI for MC. The objective of the SI for MEC (CH2M HILL, 2010) was to assess the spatial distribution of 
propellant grains through visual inspection (MEC inventory) along two of the three former railroad tracks and 
around the buildings along these two tracks. The objective was accomplished through a site walkthrough to 
identify areas where grains are present. The SI results indicated that propellant grains are widely distributed 
throughout building entranceways, walkways, loading docks, crawl spaces, and downspouts. The locations of the 
grains were flagged and photographed and are discussed in relation to the chemical contamination sampling 
strategy in Worksheet # 17. 

The following subsections define the key aspects of the site’s conceptual model of contaminant sources, release 
and transport mechanisms, and potential receptors (Figure 3).  

Potential Sources and Releases of Contamination 
The potential source of contamination at the site is from areas where propellants were likely handled and/or 
spilled. These consisted of areas near building entrances, as well as beneath walkways and loading docks, and 
along rail lines. Propellant grains also were observed near building downspouts and downstream of the associated 
runoff route. This suggested that the force of water during intense rain events could carry propellant grains 
beyond the 15-foot building perimeter. In addition to propellant handling and drying activities, knowledge of 
similar sites suggests that other activities potentially associated with CERCLA releases could have occurred at this 
site. 

Potential Migration Pathways 
• Precipitation infiltration may provide contaminant mobility into the subsurface soil and into the surficial 

groundwater aquifer. 

• Contaminants sorbed to surface soil may be mobilized during extended periods of precipitation or storm 
surges that may cover the site and erode and transport the surface soil to lower elevations on the site.  

Exposures and Receptors 
Human Health 

Currently, the site is an open, grassy area along the abandoned railroad tracks formerly used to transport 
propellants to numerous buildings. The site is not currently used, except for several storage buildings. The PA 
reports that the area includes two designated wildlife grazing areas and is located within an upland hunting area. 
Based on current site use, potential current human receptors are Navy personnel (military and civil servants) and 
contractors (who would all be considered site workers), trespassers/visitors, and recreational users (hunters). 
Future site use is not expected to change significantly from current site use; therefore, potential future receptors 
consist of current receptors and construction/utility workers who may perform any future construction projects at 
the site. Additionally, although unlikely, future residents are considered a worst-case future scenario when 
considering unrestricted future site use. Currently, groundwater beneath the site is not used as a potable water 
supply. Although unlikely, groundwater could be used as a potential future potable water supply, and residential 
and/or industrial receptors could be exposed to the groundwater. Construction/utility workers also could contact 
groundwater during future excavation activities.
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SAP Worksheet #10—Conceptual Site Model (continued) 

• Current human health exposure scenarios: 

- Authorized Navy personnel (adult military and civilian site workers) and contractors, adult and adolescent 
visitors/trespassers, and adult and adolescent recreational users (hunters) exposed to constituents of 
potential concern (COPCs) in surface soil through incidental ingestion and dermal contact, and inhalation 
of particulate and volatile emissions from surface soil. 

• Future human health exposure scenarios: 

- Authorized Navy personnel (adult military and civilian site workers) and contractors, adult and adolescent 
visitors/trespassers, adult and adolescent recreational users (hunters),  adult construction workers, and 
adult and child residents exposed to COPCs in surface and subsurface soil through incidental ingestion and 
dermal contact, and inhalation of particulate and volatile emissions from soil. 

- Adult and child residents and adult industrial workers exposed to COPCs in groundwater used as a potable 
water supply through ingestion, and dermal contact and inhalation of volatiles while showering (residents 
only), and adult construction/utility workers exposed to COPCs in groundwater during excavation and 
construction activities through dermal contact and inhalation of volatiles. 

Because hunting is permitted on a limited basis within the site, MC entering the food chain may provide migration 
pathways for human receptors. However, exposure to COPCs through ingestion of game is expected to be much 
lower than exposure through direct contact with the soil, due to the greater frequency of contact with the soil 
compared to the limited contact based on limited hunting and ingestion of game from within the site and, 
therefore, will not be quantitatively evaluated. 

Ecological 

At UXO 9, surface soil containing MC represents the primary source of potential exposure to MC for ecological 
receptors. Single grains were released directly to the ground surface in documented spills at the site. Through 
surface runoff and erosion, MC may have been transported from surface soils near the buildings to lower 
elevations onsite. 

The main portion of the site consists of old field habitat along the abandoned railroad tracks, surrounded by 
coniferous wooded areas on each side of the railroad tracks and a hardwood forested area in the southern part of 
the site. The site provides potential refuge and foraging habitats for some mammal and avian species. Potential 
terrestrial ecological receptors are soil invertebrates, terrestrial plants, birds, mammals, and reptiles.  

There is no natural aquatic habitat present on the site. There is a drainage ditch that conveys stormwater runoff 
from a parking lot near the northern portion of the site and site runoff.  The drainage ditch is dry over most of its 
length and appears to contain water only after storm events.  The ditch lacks a defined channel over most of its 
length and does not contain aquatic vegetation or provide habitat for aquatic receptors.  

Ecological receptors could be exposed to MC present at the site through the following exposure routes: 

• Direct contact with soil 
• Incidental ingestion of soil  
• Root uptake by terrestrial plants 
• Food chain exposure for upper-trophic-level terrestrial receptors 
• Indirect contact with groundwater through discharge to offsite surface water 

Soil invertebrates could be exposed to MC in soil through dermal contact and ingestion. Terrestrial plants could be 
exposed to MC in soil through root uptake. Terrestrial birds, mammals, and reptiles could be exposed to MC 
through bioaccumulation in the food chain and through incidental ingestion of surface soil.  Aquatic receptors 
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SAP Worksheet #10—Conceptual Site Model (continued) 

could potentially be indirectly exposed to MC in groundwater through direct contact and ingestion of surface 
water, if groundwater discharges to offsite surface water.   

UXO 11  
Description and History 
UXO 11 is a 21-acre site adjacent to the Potomac River in the northwest portion of the Main Installation (Figure 1). 
UXO 11 was previously listed as IR Site 29 in the Initial Assessment Study. As noted in the PA report, the site was a 
tidal marshland before the 1890s. In the 1890s, it was identified by the Bureau of Ordnance as ideal for testing 
guns and armor because the hills on both sides would absorb shots and potential explosions of new types of gun 
barrels. 

The site was used for developing and testing numerous ordnance items between 1891 and 1921. It also was used 
for jet propulsion research from 1940 through 1944. Various calibers of guns (1-inch through 16-inch) were 
proved at UXO 11, with various projectiles, including armor-piercing shells. Testing of cartridge cases, fuzes, 
primers, firing devices, gum implements, and powders also was conducted. In addition, UXO 11 was used to test 
steel armor plates for shipboard use. The projectiles tested ranged from 4 to 10 inches in diameter. UXO 11 also 
was used to test experimental guns, which led to modifications and improvements of the weapons. In addition, 
powder testing was performed to assess explosive force, deterioration in storage, and other characteristics. 

Since 1944, part of UXO 11 has been redeveloped as the Dashielle Marina and is used for recreational boat access 
to the Potomac River (Figure 4). There is also a Navy conference center at the site. The remainder of the site has 
been used for a variety of installation activities.  

Geology, Hydrogeology and Hydrology 
Based on the results of the soil boring program conducted during the SI (CH2M HILL, 2010), the site is underlain 
mostly by clay intermixed with clayey sand and silty sand down to approximately 29 feet bgs. Because the site is 
close to the Potomac River, it is assumed that groundwater flow follows the land topography and groundwater 
flow direction is towards the river. The site is adjacent to the Potomac River; drainage flows to the west-
southwest direction towards the river through an unnamed drainage swale. 

Previous Investigations 
An SI was conducted from April 20 to April 28, 2010. Although UXO 11 covers about 21 acres, approximately 7.5 
acres were investigated as part of the SI. Based on a review of the PA report and the site visit conducted on April 
22, 2009, four areas (Areas A through D) were identified for MC and MEC investigations. Figure 5 shows the 
boundaries of the four investigation areas. Because of the historical use of the site, the objective of the SI was to 
determine the potential presence or absence of MEC and MC at UXO 11. The objective for MEC was accomplished 
through digital geophysical mapping of the four investigation areas. There was visual evidence of munition debris 
and the digital geophysical mapping identified the locations of subsurface anomalies indicative of metallic 
material; it did not differentiate whether these anomalies are MEC or non-munitions related debris. 

The objective for MC was accomplished through collecting surface soil, subsurface soil, and in situ discrete 
groundwater samples in the investigation areas to determine if perchlorate, explosives (including NQ, NC, and NG) 
and metals were present at concentrations that exceed the adjusted residential regional screening level (RSL) for 
soil and adjusted tap water RSL for groundwater. A total of 30 surface soil samples, 45 subsurface soil samples (25 
samples from 1.0–2.0 feet and 20 samples from above the water table), and 2 in situ groundwater samples were 
collected from the locations shown on Figure 5. The results are summarized below for each medium.  

Surface Soil 

Several explosives were detected at each sampling location; however, none of the detected explosive compounds 
exceeded their adjusted RSLs.
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SAP Worksheet #10—Conceptual Site Model (continued) 

Several metals were detected at all locations. Four to 8 of 12 detected metals (aluminum, antimony, arsenic, 
chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, and vanadium) exceeded the adjusted RSLs at 
one or more locations. Antimony, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, exceeded 
their respective background concentrations. 

Subsurface Soil 

One or more explosive compounds were detected at each location. Two explosives (3-nitrotoluene and NG) 
exceeded the adjusted RSLs at one location (ISUXO11-DP18), and NG exceeded the adjusted RSL at another 
location (ISUXO11-DP01). 3-nitrotoluene and NG do not have background values for comparison. There were no 
RSL exceedances at the other 23 locations. 

Several metals were detected at all locations. Two or more of eight metals (arsenic, chromium, cobalt, iron, lead, 
manganese, nickel, and vanadium) exceeded the adjusted RSLs at each location.  A few metals exceeded 
background concentrations.  

In Situ Groundwater 

One or more explosives were detected at each location. One compound (3-nitrotoluene) exceeded the RSL at one 
location (ISUXO11-DP03), and seven compounds (1,3-dinitrobenzene, 2,4-dinitrotoluene, 3-nitrotoluene, 
nitrobenzene, NG, NQ, and RDX) exceeded the RSLs at the other location (ISUXO11-DP18). 

Several metals were detected in groundwater above RSLs and background. For example, at ISUXO-DP01, 
chromium, cobalt, copper, iron, nickel, and vanadium exceeded their respective RSLs and background.  

The following subsections define the key aspects of the site’s conceptual model of contaminant sources, release 
and transport mechanisms, and potential receptors (Figure 6).  

Potential Sources and Releases of Contamination 
The potential sources of contamination at the site are from projectile, armor, and powder testing conducted into 
both hills at UXO 11. The width of UXO 11 was approximately 400 feet, which enabled precision and accuracy 
testing of short-range guns. The primary impact areas of the short-range gun were sand butts with armor plates 
positioned against hillsides of UXO 11. The PA report estimated the penetration depths for munitions tested 
and/or developed to range from 4 to 12 feet; these depths are likely overly conservative given that test firing 
occurred into prepared butts. The depth to which munitions can penetrate the ground surface depends on many 
factors, such as the type of soil, the angle of impact, the size of the munitions, the velocity of the impact, and site-
specific environmental conditions.  

Potential Migration Pathways 
• Precipitation infiltration may provide contaminant mobility into the subsurface soil and into the surficial 

groundwater aquifer, which may then transport contaminants to the Potomac River.  

• Contaminants sorbed to surface soil may be mobilized during extended periods of precipitation or storm 
surges that may cover the site and erode and transport the surface soil to the sediment of an unnamed 
drainage swale that runs through the site which empties into the Potomac River. 

Exposures and Receptors 
Human Health 

Currently, the site houses a monument; a boat launch ramp; a reporting shack; Dashiell Marina, Buildings 48, 54, 
62, 100, 253, and 254; and a gravel road (Torrense Road). The area surrounding the boat launch and marina is 
gravel-covered. An unmarked drainage swale runs through the site. The site is currently used as a boat launching 
area for access to the Potomac River, and for Navy conference meetings and storage. Current activities include 
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frequent vegetation clearing, grass cutting, driving, and human activity related to recreational uses of the 
Potomac River and limited hunting. Based on current site use, potential current human receptors are Navy 
personnel (military and civil servants) and contractors (who would all be considered site workers), adult and 
adolescent trespassers/ visitors, and adult and adolescent recreational users. Future site use is not expected to 
change significantly from current site use; therefore, potential future receptors would be current receptors and 
adult construction/utility workers who may perform any future construction projects at the site. Additionally, 
although unlikely, future residents are considered a worst-case future scenario when considering unrestricted 
future site use. Potential receptors for the groundwater are construction/utility workers during excavation 
activities and, in the unlikely event the groundwater is used as a potable water supply, future residents and/or 
site workers. 

• Current human health exposure scenarios: 

- Authorized Navy personnel (adult military and civilian site workers) and contractors, adult and adolescent 
visitors/trespassers,  and adult/adolescent recreational users ( hunters) exposed to COPCs in surface soil 
through incidental ingestion and dermal contact, and inhalation of particulate emissions from surface soil. 

- Authorized Navy personnel (adult military and civilian site workers) and contractors, and adult and 
adolescent visitors/trespassers  exposed to COPCs in sediment and surface water in the unnamed 
drainage swale through incidental ingestion and dermal contact. 

• Future human health exposure scenarios: 

- Authorized Navy personnel (adult military and civilian site workers) and contractors, adult and adolescent 
visitors/trespassers, adult maintenance workers, adult/adolescent recreational users, adult 
construction/utility workers, and adult and child residents exposed to COPCs in surface and subsurface 
soil through incidental ingestion and dermal contact, and inhalation of particulate emissions from soil. 

- Authorized Navy personnel (adult military and civilian site workers) and contractors, and adult and 
adolescent visitors/trespassers exposed to COPCs in sediment and surface water in the unnamed drainage 
swale through incidental ingestion and dermal contact. 

- Adult and child residents and adult industrial workers exposed to COPCs in groundwater used as a potable 
water supply through ingestion and dermal contact, and adult construction/utility workers exposed to 
COPCs in groundwater during excavation and construction activities through dermal contact. Inhalation of 
volatiles from groundwater is not considered a complete exposure pathway because VOCs are not 
associated with site use. 

Because hunting is permitted on a limited basis within the site, MC entering the food chain may provide migration 
pathways for human receptors. However, exposure to COPCs through ingestion of game is expected to be much 
lower than exposure through direct contact with the soil, due to the greater frequency of contact with the soil 
compared to the limited contact based on limited hunting and ingestion of game from within the site, and 
therefore will not be quantitatively evaluated. 

Ecological 

At UXO 11, surface soil containing MC represents the primary source of potential exposure to MC for ecological 
receptors. Considering the historical use of testing ordnance items at the site, MC may also be present in shallow 
subsurface soils, which represent a potential source of exposure to MC for burrowing ecological receptors. MC in 
surface soil may have been transported to the unnamed drainage swale through erosion; therefore, sediments 
may contain MC as well. The Potomac River will not be sampled for surface water or sediment until the unnamed 
drainage swale and groundwater data have been evaluated to determine if site-related contaminants may 
discharge to the Potomac River, and if so, whether further investigation is warranted.
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SAP Worksheet #10—Conceptual Site Model (continued) 

The site consists of a mixture of habitats, with old field habitat in places, maintained grass lawn and field areas, 
and mature hardwood forested areas along the hillsides. The site provides potential refuge and foraging habitats 
for some mammal and avian species. Potential terrestrial ecological receptors are soil invertebrates, terrestrial 
plants, birds, mammals, and reptiles. Potential aquatic receptors include benthic invertebrates, aquatic plants, 
amphibians, fish, semi-aquatic birds, mammals, and reptiles.  

Ecological receptors could be exposed to MC present at the site through the following exposure routes: 

• Direct contact with surface soil, shallow subsurface soil, and sediment 
• Direct contact with sediment pore water in the groundwater/surface water transition zone 
• Direct contact with surface water at the point of groundwater discharge 
• Incidental ingestion of soil and sediment 
• Ingestion of surface water  
• Root uptake by plants 
• Food chain exposure for upper-trophic-level receptors 

Soil invertebrates could be exposed to MC in soil through dermal contact and ingestion. Terrestrial plants could be 
exposed to MC in soil through root uptake. Terrestrial birds, mammals, and reptiles could be exposed to MC 
through bioaccumulation in the food chain and through incidental ingestion of surface soil during foraging, 
burrowing, or preening. Benthic invertebrates could be exposed to MC in the unnamed drainage swale sediment 
and sediment porewater at the point of groundwater discharge through direct contact. Aquatic plants could be 
exposed to MC in sediment in the unnamed drainage swale through root uptake. Fish could be indirectly exposed 
to MC in groundwater through discharge of groundwater to the Potomac River, where they could be exposed 
through direct contact with MC in surface water.  

Semi-aquatic birds, mammals, and reptiles may also be exposed to MC in sediments via uptake through the 
aquatic food chain, incidental ingestion of sediment, and through ingestion of MC in surface water in the 
unnamed drainage swale. 
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process 
Statements 

This section presents the project quality objective (PQOs) for the RIs for UXOs 9 and 11 in the format specified by 
the UFP-SAP guidance. The information for UXOs 9 and 11 is presented sequentially. 

UXO 9 
What is the environmental question that is being answered? 

Problem Definition – The site has been used for transportation of single base propellant grains from railroad lines 
to dry powder houses at the site. This resulted in the release of grains around buildings where the grains were 
handled and loaded, and along the tracks. In addition to propellant handling and drying activities, knowledge of 
similar sites suggests that other activities potentially associated with CERCLA releases could have occurred at this 
site. Degradation of these grains and potential releases from other site-related activities may have resulted in 
chemical contamination in soil and groundwater through direct deposit, infiltration, erosion, and overland flow. 
This UFP-SAP is in support of the chemical contamination component of the RI. The MEC investigation will be 
performed in accordance with a separate Navy- and regulator-approved work plan and a Naval Ordnance Safety 
and Security Activity -approved Explosives Safety Submission Determination Request.  

Environmental Questions to be Answered - The environmental questions/problems to be addressed for chemical 
contamination by the RI are: 

1. What is the nature and extent of contamination in the surface soil and subsurface soil in operational areas? 

UXO 9 has been divided into two areas for soil sampling: operational areas and non-operational areas. The 
operational areas are the areas with a high potential to be contaminated, and are associated with buildings 
(existing and demolished) and railroad tracks. The operational areas consist of the areas within 50 feet of each 
building and within 15 feet of railroad tracks adjacent to each building. The 50-foot radius from the buildings 
was selected because this would encompass the areas where handling and transportation of propellant grains 
would have occurred. The 15-foot distance was selected to account for the area where handling of propellant 
grains took place between the tracks and the building. The railroad tracks, including 15 feet on either side of 
the track not adjacent to buildings (that is, between buildings), will not be sampled because the tracks have 
been covered with soil to create the road. Because surface and subsurface soil sampling will be conducted 
along the tracks adjacent to the buildings, which are areas potentially more contaminated than areas 
between buildings, the data will be used to extrapolate contamination levels along the tracks in the areas 
between the buildings. 

Because propellant grains were handled in and around the buildings, and were observed during the SI, the 
IHIRT proposed discrete sampling around the buildings. There are no known point sources of contamination 
along the railroad tracks; so to investigate a large area in an economical manner, the IHIRT decided on 
composite sampling along the railroad tracks. The data from the composite samples will be sufficient for 
nature and extent delineation and for the IHIRT to make decisions on a path forward for this site. 

The non-operational areas are the areas not directly associated with site operations or reworked areas (where 
demolition of buildings has occurred). These non-operational areas include the wooded area, areas greater 
than 50 feet from each building, and areas greater than 15 feet from the railroad tracks. 

For the building area, an estimated 54 discrete soil samples (20 surface soil samples [0 to 6 inches bgs] and 34 
subsurface soil samples [6 to 24 inches bgs]) will be collected from the locations shown on Figure 7. The 
locations are in areas within 50 feet of 17 buildings - 10 existing buildings (175, 176, 177, 178, 179, 180, 181, 
183, 204, and 208) and 7 demolished buildings (174, 187, 188, 206, 207, 210, and Unknown Building #). 
Samples will be collected from an estimated two locations at each building, biasing the sample locations 
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process 
Statements (continued) 

around loading docks, heavy grain clusters observed during the SI or during field activities, and staging areas. 
An estimated 20 surface soil samples and estimated 20 subsurface soil samples will be collected from 20 
locations (ISUXO9DP01 through ISUXO9DP020), two locations at each of the 10 existing buildings. An 
estimated 14 subsurface soil samples will be collected from 14 locations (ISUXO9DP21 through ISUXO9DP34), 
two locations at each of the 7 demolished buildings; surface soil samples will not be collected because 
approximately 1.5 feet of soil was reworked around the demolished buildings.  

All samples will be analyzed for NC, nitrates, and diphenylamine. Because of unknown site history, the IHIRT 
requires full suite analysis on some of the samples for use in making decisions. As a result, half of the surface 
and half of the subsurface soil samples will also be analyzed for TCL VOCs, TCL SVOCs, TAL metals, TCL PCBs, 
TCL pesticides, explosives (including PETN, NG, NC, and NQ), perchlorate, pH, and TOC. A subset (an estimated 
six) of soil samples will be analyzed for grain size (ISUXO9DP01, ISUXO9DP03, ISUXO9DP10, ISUXO9DP12, 
ISUXO9DP15, and ISUXO9DP19). 

Anomaly avoidance will be utilized throughout field activities. Hand digging using non-sparking tools and 
visual inspection will be used from the ground surface to a depth of 12 inches bgs. If grains are present at the 
surface of a sample location, the sample point will be moved for safety concerns. Note that the soil sampled 
will appropriately characterize the area where the grains were released; however, the grains themselves will 
be excluded from the samples. If grains are encountered at any interval from 0 to 12 inches bgs, the hole will 
be abandoned and flagged. Following clearing down to a depth of 12 inches, normal soil boring procedures 
using DPT will commence. 

For the railroad track area, an estimated 17 composite surface soil samples, estimated 17 composite 
subsurface soil samples, estimated 36 discrete surface soil samples, and estimated 36 discrete subsurface soil 
samples will be collected along the tracks adjacent to the 17 existing and demolished buildings (Figure 7), with 
the following breakdown: 

• All samples along the tracks adjacent to each building will be analyzed for NC, nitrates, and 
diphenylamine. One composite surface soil sample and 1 composite subsurface soil sample will be 
collected along the tracks adjacent to a building or former building for a total of 17 composite surface soil 
and 17 composite subsurface soil samples. Each composite sample will consist of four discrete samples, as 
described below.  

• Samples along the tracks adjacent to an estimated 9 buildings (Buildings 187, 204, and 177 [Track 1]; 207, 
174, and 176 [Track 2]; and 208, 178, and 179 [Track 3]) will also be analyzed for  TCL VOCs, TCL SVOCs, 
TAL metals, TCL PCBs, TCL pesticides, explosives (including PETN, NG, NC, and NQ), perchlorate, pH, and 
TOC. Adjacent to a building or former building, 1 composite surface soil sample, 1 composite subsurface 
soil sample, 4 discrete surface soil samples, and 4 discrete subsurface soil samples will be collected, for a 
total of 9 composite surface soil, 9 composite subsurface soil samples, 36 discrete surface soil samples, 
and 36 discrete subsurface soil samples. VOC analysis will not be performed on the composite samples, 
but will be performed on the discrete samples. Using Building 207 as an example, the station 
identifications (IDs) for the composite and discrete samples collected from adjacent to each building listed 
above will be as follows:  the composite sample station ID is ISUXO9DP35 and the station IDs of the four 
discrete samples (for VOC analyses) are ISUXO9DP35A, ISUXO9DP35B, ISUXO9DP35C, and ISUXO9DP35D. 

The composite surface soil sample will consist of four discrete surface soil samples that will be collected from 
the current ground surface (0 to 6 inches bgs) and combined into one composite sample. Additionally, the 
composite subsurface soil sample will consist of four discrete subsurface soil samples that will be collected 
from the original ground surface, which is the depth of the railroad ties, and combined into one composite 
sample. 
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process 
Statements (continued) 

Anomaly avoidance in the subsurface along the railroad tracks will consist of hand digging at 6-inch lifts until 
the original soil surface (railroad ties) is located. Following clearing down to a depth of the railroad ties, 
normal soil boring procedures will commence. 

2. Is contamination present in the surface soil at the non-operational area? 

The non-operational area will be sampled as one sampling unit (ISUXO9SMI01) using a SMI approach. The SMI 
sample will be a composite sample of an estimated 100 plugs of 0 to 2-inch surface soil samples collected over 
the sampling unit. Because there is no indication of any source area in the non-operational area, the SMI 
sample is being collected to determine the presence or absence of contamination. If contamination is present, 
it will be determined whether the contamination presents an unacceptable risk. The SMI sample will be 
analyzed for TAL metals and explosives (including PETN, NG, NC, and NQ), and perchlorate. 

All analyses are detailed in Worksheet #18. The analytical results of the discrete, composite, and SMI samples 
will be used to evaluate the nature and extent of site-related constituents in the surface and subsurface soil in 
the operational and non-operational areas. 

Anomaly avoidance:  As the samples will be collected from a depth interval of 0 to 2 inches bgs, the ground 
surface of the sample point will be visually inspected for grains prior to sample collection. If grains are present 
at the surface of a sample location, the sample point will be moved and the location of sample grain will be 
flagged. 

3. What is the nature and extent of contamination in the shallow groundwater? 

The IHIRT used the terms "operational area" and "non-operational area" only for soil; they do not apply to 
groundwater. Though the monitoring wells and DPT points are in the non-operational area, groundwater 
flows through the site without these surface boundaries (operational and non-operational areas) being a 
factor. Therefore, the locations of the monitoring wells and DPT borings are representative of groundwater 
conditions at the site, and not specific to these areas. 

Groundwater investigation consists of the installation and collection of groundwater samples from an 
estimated three permanent monitoring wells (ISUXO9MW01 through ISUXO9MW03) and collection of an 
estimated seven in situ groundwater samples using DPT (ISUXO9DP103 through ISUXO9DP109). The 
permanent monitoring well and DPT locations are shown on Figure 7. The monitoring well locations (one 
upgradient of the site near Building 206, one in the depressed area in the center of the site near Building 175, 
and one downgradient of the site south of Building 176) were selected to assess potential groundwater 
contamination across the site. The DPT locations were selected to augment permanent monitoring well data 
on the nature and extent of contamination in the groundwater.  

Given the size of the site and the preference to confirm that no other issues exist at the site, the IHIRT agreed 
that both permanent monitoring well and DPT groundwater samples will be analyzed for the full suite of 
parameters. As a result, all groundwater samples will be analyzed for TCL VOCs, TCL SVOCs, TAL metals (total 
and dissolved)TCL PCBs, TCL pesticides, and explosives (including PETN, NG, NC, and NQ), and perchlorate, as 
detailed in Worksheet #18. The analytical results will be used to evaluate the nature and extent of chemical 
contamination in the shallow groundwater. 

Two permanent monitoring wells and six DPT locations are within the non-operational area that has no 
historical information of being a source area. Two permanent wells and one DPT location are outside of the 
site boundary. Regardless of their locations, anomaly avoidance will be utilized as a safety measure. The 
surface of all locations and interval down to a depth of 6 inches bgs will be visually inspected and hand dug. If 
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grains are present at the surface of a sample location, the sample point will be moved. If grains are 
encountered at any interval from 0 to 6 inches bgs, the hole will be abandoned and flagged. Following clearing 
down to a depth of 6 inches, normal soil boring procedures will commence. 

4. Do the concentrations of constituents detected in the surface soil, subsurface soil, or shallow groundwater 
attributable to the site present unacceptable human health or ecological risk? 

The analytical data collected during the RI (excluding the in situ groundwater samples) will be used to conduct 
a baseline HHRA and ERA to assess whether the concentrations of constituents detected in the surface soil, 
subsurface soil, or shallow groundwater present potentially unacceptable human health risk, ecological risk, 
or both. The in situ groundwater samples will be used in the initial risk screening process (i.e., comparison to 
risk-based screening levels).  

The baseline HHRA will follow current EPA risk assessment methodology and will consist of the following 
components, as well as a section summarizing the results of the HHRA: 

• Data evaluation/hazard identification – Data will be screened against human health risk-based criteria 
(current EPA RSLs); COPCs will be identified as those constituents that exceed the risk-based criteria. 

• Exposure assessment – receptors, exposure pathways, exposure parameters (ingestion rate), and 
exposure point concentrations will be identified.  

• Toxicity assessment – Toxicity values for the COPCs identified in the data evaluation will be identified. 

• Risk characterization – The previous steps will be combined to estimate potential risks to receptors. 

• Uncertainty evaluation – Sources of uncertainty in the risk assessment will be identified, and potential 
effects on calculated risk will be evaluated. 

A screening ERA (Steps 1 and 2) and the first step of the baseline ERA (Step 3A) will be prepared for UXO 9 in 
general accordance with the Navy and EPA guidance.  

Following the risk assessment, COPCs for which there are background data will be compared to the 
background data to determine if the constituents contributing to unacceptable risks are site-related or 
associated with background conditions.    

5. Do the site-related constituent concentrations in the surface soil, subsurface soil, or shallow groundwater, 
warrant action? 

The results of the chemical contamination investigations, subsequent risk assessment, and comparison of 
monitoring well data to maximum contaminant levels (MCLs) for UXO 9 will be used to make the 
determination for action in accordance with the PQO statements in Figure 8.  

Who will use the data? 

The data will be used by the IHIRT (Navy, EPA Region III, MDE) to make decisions about the path forward for UXO 
9. CH2M HILL will use the data to prepare an RI report, which will document the field activities, analytical results, 
nature and extent of contamination, and baseline HHRA and ERA results.  

Within each organization, the data may be used by human health risk assessors, ecological risk assessors, and/or 
PMs. Other technical disciplines within each organization may use the data as well. Chemists will use the data to 
evaluate overall data quality with respect to subcontracted laboratories. Geologists and hydrogeologists may use 
the data to gain better understanding of subsurface soil quality and fill unit groundwater conditions contributing 
to contaminant fate and transport mechanisms. Engineers may use the data in designing removal actions or 
remedial systems in the future, if warranted.
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process 
Statements (continued) 

Analytical data for IDW will be collected to characterize the borehole cuttings and other materials generated 
during the field sampling event. CH2M HILL and the IDW disposal contractor will use the data to classify the 
materials and select the appropriate methods for transportation and offsite disposal/treatment. 

What are the Project Action Limits (PALs)? 

HHRA—Concentrations of constituents detected in the surface soil, subsurface soil, and shallow groundwater 
samples collected during the UXO 9 RI field event will be compared to the current EPA RSLs to identify COPCs. The 
concentrations of constituents detected in groundwater will be compared to tap water RSLs. The concentrations 
of constituents detected in groundwater also will be compared to the EPA MCLs. Although shallow groundwater is  
not considered a suitable drinking water source under current land use conditions, it may be considered a 
potential future drinking water source. CERCLA identifies MCLs as criteria protective of human health for potential 
drinking water sources. Therefore, MCLs are appropriate for use as PALs for groundwater. The concentrations of 
constituents detected in soil will be compared to residential soil RSLs. The RSLs for noncarcinogenic constituents 
will be divided by 10 to account for exposure to more than one constituent that affects the same target organ. 
The adjusted RSLs will be the PALs for the human health risk-based screening of analytical data to identify the 
COPCs used to assess potential risks to human health (see Worksheet #15). If constituent concentrations exceed 
the RSL (modified and/or adjusted as described above), the constituent will be identified as a COPC for the site. 

ERA— The concentrations of constituents detected in soil will be screened against EPA ecological soil screening 
levels , where available, Region III Biological Technical Assistance Group (BTAG) surface soil screening values, and 
supplemented with soil screening values from Efroymson et al., 1997a; Efroymson et al., 1997b; EPA Region IV 
soil-screening values (EPA, 2001), and National Oceanic and Atmospheric Administration Screening Quick 
Reference Tables (Buchman, 2008).  

The concentrations of constituents detected in groundwater will be compared to the Region III BTAG freshwater 
criteria as a conservative estimate because there is a potential exposure pathway for aquatic organisms if 
groundwater discharges directly to offsite surface water. 

The screening values stated above will be used as ecological PALs, or “ecological target quantitation limits” for the 
laboratory chemical analysis (see Worksheet #15). 

What will the data be used for?  

The data will be used to answer the following questions listed above: 

• What is the nature and extent of contamination in the surface soil and subsurface soil? 

• What is the nature and extent of contamination in the shallow groundwater? 

• Do the concentrations of constituents detected in the surface soil, subsurface soil, or shallow groundwater 
and attributable to the site present unacceptable human health or ecological risk? 

• Do the site-related constituent concentrations in the surface soil, subsurface soil, or shallow groundwater 
warrant action? 

What types of data are needed (matrix, target analytes, analytical groups, field screening, onsite analytical or 
offsite laboratory techniques, sampling techniques)? 

This UFP-SAP provides details for the collection and analyses of surface soil, subsurface soil, and shallow 
groundwater samples in support of an RI. Worksheet #17 presents detailed information on the types of data 
needed for this project. All samples will be analyzed by an offsite laboratory. All samples will be collected in 
accordance with the NSF-IH master plans (TetraTech, 2009) and the standard operating procedures (SOPs) listed 
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on Worksheet #21 and presented in Attachment A. Because the potential past CERCLA-related activities 
associated with the site are unknown, a broad range of constituent analyses is warranted, as follows: 

• Surface soil and subsurface soil samples will be analyzed for one of the following: 

− TCL VOCs, TCL SVOCs, TCL pesticides, TCL PCBs, TAL metals, explosives (including PETN, NG, NC, and NQ), 
perchlorate, pH, and TOC. A subset of six surface soil samples will be analyzed for grain size. 

− NC, N-nitrosodiphenylamine (diphenylamine), and nitrate. 

• SMI soil sample will be analyzed for TAL metals and explosives (including PETN, NG, NC, and NQ), and 
perchlorate). 

• Groundwater samples will be analyzed for TCL VOCs, TCL SVOCs, TCL pesticides, TCL PCBs, total (including Hg 
and CN) and dissolved (including Hg) TAL metals, explosives (including PETN, NG, NC, and NQ), and 
perchlorate. 

How “good” do the data need to be in order to support the environmental decision? 

The data will be of the quality and quantity required to meet the project objective of determining the nature and 
extent of site-related constituents in surface soil, subsurface soil, and groundwater and the associated human 
health and ecological risks. Additional information associated with the precision, bias, sensitivity, 
representativeness and comparability of the data is provided in this worksheet and in Worksheets #12, #15, #19, 
#20, #24, and #28.  

How will data be used when the laboratory-specific limits of detection are greater than the PALs? 

Worksheet #15 presents analytical methodology and limits. In addition to listing the particular analytes, PALs, and 
limits, it also identifies where limits of detection (LODs) are greater than PALs. Although this information was 
considered when planning the analytical protocol for the site and may lead to some uncertainty, it does not 
prevent conclusions from being drawn with respect to the objectives of the RI, for the following reasons:  

1. Some samples collected are analyzed for constituent groups because the site is in the RI phase where the 
primary objective is to identify the nature and extent of contamination.  In this case, analyzing for analyte 
groups is appropriate for satisfying this objective, as well as making decisions about whether further 
action is warranted.  Even if a particular analyte has a limit of detection (LOD) greater than a screening 
level, there are sufficient other analytes in the same constituent group that would likely be detected in 
the event of a release and whose LODs are less than the screening values. Therefore, decisions about 
further action at the site can be made with sufficient confidence. 

2. Even though some LODs are greater than their respective PALs, detection limits (DLs) are close to and may 
be less than the applicable PALs.  When this occurs, the laboratory instrumentation would report a 
constituent if detected at a concentration greater than its DL; such a result would be J-qualified as 
estimated because it is less than the limit of quantitation (LOQ). 

3. Some surface soil and subsurface soil samples are analyzed for individual constituents NC, N-
nitrosodiphenylamine (diphenylamine), and nitrates.  For these constituents in soil, all LODs are less than 
the respective PALs. 

4. For all data (including when LODs are greater than PALs), nondetects will not be considered PAL 
exceedances.  Any resulting uncertainty will be discussed in the data quality evaluation.
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How much data should be collected (number of samples for each analytical group, matrix, and concentration)? 

Detailed information on data collection is provided in Worksheet #17. The quantities and types of QA/QC samples 
are detailed in Worksheet #20.  

Where, when, and how should the data be collected/generated? 

• Detailed information on when the data will be collected is provided in Worksheet #16. 

• Detailed information on where and how the data will be collected is provided in Worksheets #14 and # 17. 

• All sampling will be performed in general accordance with the procedures described in the NSF-IH master 
plans (TetraTech, 2009) and the SOPs listed on Worksheet #21. 

Who will collect and generate the data? How will the data be reported? 

• The CH2M HILL field team will collect the samples during the field sampling event. 

• The samples will be shipped via overnight courier to Empirical Laboratories. Empirical will ship fractions, as 
appropriate, to the other laboratories 

• All chemical data generated will be submitted to CH2M HILL. Once received and reviewed by CH2M HILL, all 
chemical data will be validated internally. 

• Field data, such as field screening results (photoionization detector [PID] readings) and field observations will 
also be collected by CH2M HILL during the field sampling event. These data are qualitative and semi-
quantitative (screening) in nature and, therefore, will not undergo validation. 

• All chemical and field data will be presented in an RI report, which will be submitted to the Navy as a 
preliminary draft for review before distribution to EPA and MDE for review and approval. The final approved 
report will be placed in the Administrative Record and will be publicly available. 

How will the data be archived?  

Data will be archived in accordance with Navy CLEAN contractual requirements. The analytical data will be loaded 
to the Navy IR Information System database.  

List the PQOs in the form of if/then qualitative and quantitative statements. 

The following PQOs are shown in the flow chart presented in Figure 8.  

• If the concentrations of detected constituents do not exceed human health and/or ecological screening levels, 
then the RI2

• If the concentrations of detected constituents exceed human health and/or ecological screening levels and 

the nature and extent of contamination have been sufficiently delineated, then an HHRA and screening ERA 
will be conducted. The nature and extent of contamination will have been “sufficiently delineated” when the 
nature and extent of site-related contamination above risk-based screening levels (and MCLs for 
groundwater) have been defined or can be estimated. However, this conclusion will be made jointly by the 
IHIRT.    

 report will be prepared with a recommendation of NFA for TCL VOCs, TCL SVOCs, TAL metals, TCL 
pesticides, TCL PCBs, and explosives (including PETN, NG, NC, NQ) and perchlorate in soil and/or groundwater.  

                                                           
2 The results of the MEC investigation, documented under a separate work plan, will be taken into account in the RI report and any subsequent action(s) or 
remedial alternatives generated in an FS. 
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• If the concentrations of detected constituents exceed in soil in the operational area human health and/or 
ecological screening levels and the nature and extent of contamination have not been sufficiently delineated, 
then the existing data will be used to propose additional sampling needs to the IHIRT in order to sufficiently 
delineate the nature and extent of contamination. Additional samples will be collected under this UFP-SAP. 

• If the concentrations of detected constituents in soil in the non-operational area exceed human health and/or 
ecological screening levels, then the decision unit may be subdivided into smaller decision units or discrete 
sampling recommended. The determination of the size and numbers of small decision units or whether 
discrete sampling will be done will be based on an evaluation of the data collected and are unknown at this 
time. 

• If no potentially unacceptable risk (and no MCL exceedances) associated with site-specific soil or groundwater 
is identified during the HHRA and screening ERA, then the RI report will be prepared with a recommendation 
of NFA for chemical contamination in soil and/or groundwater. 

• If potentially unacceptable risk (or MCL exceedances) associated with site-specific soil or groundwater is 
identified during the HHRA and screening ERA, but detected constituents are less than the background levels, 
then the RI report will be prepared with a recommendation of NFA for chemical contamination in soil and/or 
groundwater. 

• If potentially unacceptable risk (or MCL exceedances) associated with the site-specific soil and/or 
groundwater is identified during the HHRA and screening ERA, and detected constituents are greater than the 
background levels, the RI report will be prepared with a recommendation for remedial action, and a Feasibility 
Study (FS) will be conducted to evaluate remedial alternatives for chemical contamination in soil and/or 
groundwater. 

UXO 11 
What is the environmental question that is being answered? 

Problem Definition - The site was used for developing and testing numerous ordnance items between 1891 and 
1921. It also was used for jet propulsion research from 1940 through 1944. Facility activities may have resulted in 
MC being released into the environment and contaminating the soil, groundwater, sediment, and surface water 
through direct deposit, infiltration, erosion, groundwater flow and discharge, and overland flow. Although 
previous sampling of the soil and groundwater indicated elevated concentrations of metals and explosives that 
exceeded RSLs, an HHRA or ERA has not been completed, nor has the nature and extent of contamination in 
surface soil, subsurface soil, and the shallow groundwater been sufficiently delineated. Because surface water and 
sediment have not previously been investigated, the unnamed drainage swale at the site will also be investigated 
as part of this RI. Additionally, the groundwater adjacent to the river has not been sufficiently characterized; 
therefore, it will be characterized as part of the RI. The unnamed drainage swale and groundwater data will be 
evaluated to determine if site-related contaminants may discharge to the Potomac River, and if so, whether 
further investigation is warranted. This UFP-SAP is in support of the MC component of the RI. The MEC 
investigation, which will be performed in accordance with a separate Navy- and regulator-approved work plan 
and a Naval Ordnance Safety and Security Activity -approved Explosives Safety Submission, will be conducted 
separately from the MC investigation.  

Environmental Questions to be Answered - The environmental questions/problems to be addressed by the MC 
component of the RI are: 
1. What is the nature and extent of contamination in the surface soil and subsurface soil?
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An estimated 30 discrete surface soil samples and 40 discrete subsurface soil samples will be collected from 
30 locations (ISUXO11DP31 through ISUXO11DP60) within UXO 11 that were not previously investigated as 
part of the SI (Figure 5). 

Samples will be analyzed for TAL metals, explosives (including PETN, NG, NC, and NQ), and perchlorate, pH, 
and TOC. Grain size will be analyzed at ten surface soil locations across the site: ISUXO11DP31, DP34, DP36, 
DP38, DP40, DP48, DP50, DP51, DP58, and DP59, as detailed on Worksheet #18. The analytical results will be 
used to evaluate the nature and extent of site-related constituents in the surface and subsurface soil. 

2. What is the nature and extent of contamination in the sediment and surface water in the stream that runs 
through the site? 

An estimated four co-located sediment (ISUXO11SD01 through ISUXO11SD04) and surface water samples 
(ISUXO11SW01 through ISUXO11SW04) will be collected from the stream (Figure 5). The proposed sample 
locations are equidistant along the stream, resulting in a uniform sample grid. All samples will be analyzed for 
TAL metals (total for sediment, and total and dissolved for surface water) and explosives (including PETN, NG, 
NC, and NQ), and perchlorate. Sediment samples will also be analyzed for grain size, as detailed in Worksheet 
#18. The analytical results will be used to evaluate the nature and extent of site-related constituents in the 
sediment and surface water. 

3. What is the nature and extent of contamination in the shallow groundwater? 

An estimated eight permanent monitoring wells (ISUXO11MW01 through ISUXO11MW08) will be installed 
and sampled, shown on Figure 5. The spatial distribution of the locations will provide groundwater data 
upgradient of the site, within the site, and downgradient of the site close to the Potomac River. All samples 
will be analyzed for TAL metals (total and dissolved) and explosives (including PETN, NG, NC, and NQ), and 
perchlorate, as detailed in Worksheet #18. The analytical results will be used to evaluate the nature and 
extent of site-related constituents in the shallow groundwater. 

4. Do the concentrations of constituents detected in the surface soil, subsurface soil, sediment, surface water, or 
groundwater and attributable to the site present unacceptable human health or ecological risk? 

The analytical data collected during the RI will be used to conduct a baseline HHRA and ERA to assess whether 
the concentrations of constituents detected in the surface soil, subsurface soil, sediment, surface water, or 
shallow groundwater, present potentially unacceptable human health risk, ecological risk, or both.  

The baseline HHRA will follow current EPA risk assessment methodology and will consist of the following 
components, as well as a section summarizing the results of the HHRA: 

• Data evaluation/hazard identification – Data will be screened against human health risk-based criteria 
(current EPA RSLs); COPCs will be identified as those constituents that exceed the risk-based criteria. 

• Exposure assessment – receptors, exposure pathways, exposure parameters (i.e., ingestion rate), and 
exposure point concentrations will be identified.  

• Toxicity assessment – Toxicity values for the COPCs identified in the data evaluation will be identified. 

• Risk characterization – The previous steps will be combined to estimate potential risks to receptors. 

• Uncertainty evaluation – Sources of uncertainty in the risk assessment will be identified, and potential 
effects on calculated risk will be evaluated. 

A screening ERA (Steps 1 and 2) and the first step of the baseline ERA (Step 3A) will be prepared for UXO 11 in 
general accordance with the Navy and EPA guidance. 
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Following the risk assessment, COPCs for which there are background data will be compared to the 
background data to determine if the constituents contributing to unacceptable risks are site-related or 
associated with background conditions. 

5. Do the site-related constituent concentrations in the surface soil, subsurface soil, sediment, surface water, or 
shallow groundwater, warrant action? 

The results of the MC investigations, subsequent risk assessment, and comparison of monitoring well data to 
MCLs will be used to make the determination for action in accordance with the PQO statements in Figure 9. 

Who will use the data? 

The data will be used by the IHIRT (Navy, EPA Region III, MDE) to make decisions about the path forward for UXO 
11. CH2M HILL will use the data to prepare an RI report, which will document the field activities, analytical results, 
nature and extent of contamination, and baseline HHRA and ERA results.  

Within each organization, the data may be used by human health risk assessors, ecological risk assessors, and/or 
PMs. Other technical disciplines within each organization may use the data as well. Chemists will use the data to 
evaluate overall data quality with respect to subcontracted laboratories. Geologists and hydrogeologists may use 
the data to gain better understanding of subsurface soil quality and fill unit groundwater conditions contributing 
to contaminant fate and transport mechanisms. Engineers may use the data in designing removal actions or 
remedial systems in the future, if warranted. 

Analytical data for IDW will be collected to characterize the borehole cuttings and other materials generated 
during the field sampling event. CH2M HILL and the IDW disposal contractor will use the data to classify the 
materials and select the appropriate methods for transportation and offsite disposal/treatment. 

What are the Project Action Limits (PALs)? 

HHRA — Concentrations of constituents detected in the surface soil, subsurface soil, sediment, surface water, and 
shallow groundwater samples collected during the UXO 11 RI field event will be compared to the current EPA RSLs 
to identify COPCs. The concentrations of constituents detected in groundwater will be compared to the tap water 
RSLs. The concentrations of constituents detected in groundwater also will be compared to the EPA MCLs3

ERA — The concentrations of constituents detected in soil will be screened against EPA ecological soil screening 
levels, where available, and Region III BTAG surface soil screening values for chemicals without ecological soil 
screening levels. The screening values that will be used to evaluate potential ecological risks from chemicals in 
sediment were derived from the following sources:  EPA Region III Freshwater Sediment Screening Benchmarks 
(EPA, 2005); National Oceanic and Atmospheric Administration Screening Quick Reference Tables (Buchmann, 
2008); and Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Sediment-

. The 
concentrations of constituents detected in soil will be compared to residential soil RSLs. The concentrations of 
constituents detected in sediment will be compared to 10 times the residential soil RSLs. The concentrations of 
constituents detected in surface water will be compared to 10 times the tap water RSL. The RSLs for 
noncarcinogenic constituents will be divided by 10 to account for exposure to more than one constituent that 
affects the same target organ. The adjusted RSLs will be the PALs for the human health risk-based screening of 
analytical data to identify the COPCs used to assess potential risks to human health (see Worksheet #15). If 
constituent concentrations exceed the RSL, the constituent will be identified as a COPC for the site. 

                                                           
3 Although shallow groundwater is not considered a suitable drinking water source under current land use conditions, it may be considered a potential 
future drinking water source. CERCLA identifies MCLs as criteria protective of human health for potential drinking water sources. Therefore, MCLs are 
appropriate for use as PALs for groundwater. 
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associated Biota: 1997 Revision (Jones et al., 1997). The concentrations of constituents detected in groundwater 
and surface water will be compared to the Region III BTAG freshwater criteria as a conservative estimate because 
there is a potential exposure pathway for aquatic organisms if groundwater discharges directly to the Potomac 
River or to sediment pore water. 

The screening values stated above will be used as ecological PALs, or “ecological target quantitation limits” for the 
laboratory chemical analysis (see Worksheet #15). 

What will the data be used for?  

The data will be used to answer the following questions: 

• What is the nature and extent of contamination in the surface soil and subsurface soil? 

• What is the nature and extent of contamination in the sediment and surface water in the unnamed drainage 
swale that runs through the site? 

• What is the nature and extent of contamination in the shallow groundwater? 

• Do the concentrations of constituents detected in the surface soil, subsurface soil, sediment, surface water, or 
shallow groundwater and attributable to the site present unacceptable human health or ecological risk? 

• Do the site-related constituent concentrations in the surface soil, subsurface soil, sediment, surface water, or 
shallow groundwater warrant action? 

What types of data are needed (matrix, target analytes, analytical groups, field screening, onsite analytical or 
offsite laboratory techniques, sampling techniques)? 

This UFP-SAP provides details for the collection and analyses of surface soil, subsurface soil, sediment, and 
shallow groundwater samples in support of an RI. Worksheet #17 presents detailed information on the types of 
data needed for this project. All samples will be analyzed by an offsite laboratory. All samples will be collected in 
accordance with the NSF-IH master plans (TetraTech, 2009) and the SOPs listed on Worksheet #21 and presented 
in Attachment A. Because the potential past CERCLA-related activities associated with the site have been 
identified in the SI, as discussed in the conceptual site model, focused constituent analyses are warranted as 
follows: 

• Surface soil and subsurface soil samples will be analyzed for TAL metals (including Hg and CN), explosives 
(including PETN, NG, NC, NQ, and perchlorate), pH, and TOC. A subset of surface soil samples will be analyzed 
for grain size. 

• Sediment samples will be analyzed for TAL metals (including Hg and CN), explosives (including PETN, NG, NC, 
and NQ), perchlorate, and grain size. 

• Surface water samples will be analyzed for total (including Hg and CN) and dissolved (including Hg) TAL metals 
and explosives (including PETN, NG, NC, and NQ), and perchlorate. 

• Groundwater samples will be analyzed for total (including Hg and CN) and dissolved (including Hg) TAL metals 
and explosives (including PETN, NG, NC, and NQ), and perchlorate. 

How “good” do the data need to be in order to support the environmental decision? 

The data will be of the quality and quantity required to meet the project objective of determining the nature and 
extent of site-related constituents in surface soil, subsurface soil, surface water, sediment, and groundwater and 
the associated human health and ecological risks. Additional information associated with the precision, bias, 
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sensitivity, representativeness and comparability of the data is provided in this worksheet and in Worksheets #12, 
#15, #19, #20, #24, and #28. 

How will data be used when the laboratory-specific limits of detection are greater than the PALs? 

Worksheet #15 presents analytical methodology and limits. In addition to listing the particular analytes, PALs, and 
limits, it also identifies where LODs are greater than PALs. Although this information was considered when 
planning the analytical protocol for the site and may lead to some uncertainty, it does not prevent conclusions 
from being drawn with respect to the objectives of the RI, for the following reasons:  

1. The samples collected are analyzed for constituent groups because the site is in the RI phase where 
the primary objective is to identify the nature and extent of contamination.  In this case, analyzing for 
analyte groups is appropriate for satisfying this objective, as well as making decisions about whether 
further action is warranted.  Even if a particular analyte has an LOD greater than a screening level, 
there are sufficient other analytes in the same constituent group that would likely be detected in the 
event of a release and whose LODs are less than the screening values.  Therefore, decisions about 
further action at the site can be made with sufficient confidence. 

2. Even though some LODs are greater than their respective PALs, DLs are close to and may be less than 
the applicable PALs.  When this occurs, the laboratory instrumentation would report a constituent if 
detected at a concentration greater than its DL; such a result would be J-qualified as estimated 
because it is less than the LOQ. 

3. For all data (including when LODs are greater than PALs), nondetects will not be considered PAL 
exceedances.  Any resulting uncertainty will be discussed in the data quality evaluation. 

How much data should be collected (number of samples for each analytical group, matrix, and concentration)? 

Detailed information on data collection is provided in Worksheet #17. The quantities and types of QA/QC samples 
are detailed in Worksheet #20. 

Where, when, and how should the data be collected/generated? 

• Detailed information on when the data will be collected is provided in Worksheet #16. 

• Detailed information on where and how the data will be collected is provided in Worksheets #14 and #17. 

• All sampling will be performed in general accordance with the procedures described in the NSF-IH master 
plans (TetraTech, 2009) and the SOPs listed on Worksheet #21. 

Who will collect and generate the data? How will the data be reported? 

• The CH2M HILL field team will collect the samples during the field sampling event. 

• The samples will be shipped via overnight courier to Empirical Laboratories. Empirical will ship fractions, as 
appropriate, to the other laboratories.  

• All chemical data generated will be submitted to CH2M HILL. Once received and reviewed by CH2M HILL, all 
chemical data will be validated internally. 

• Field data, such as field screening results (PID readings) and field observations will also be collected by 
CH2M HILL during the field sampling event. These data are qualitative and semi-quantitative (screening) in 
nature and, therefore, will not undergo validation.
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• All chemical and field data will be presented in an RI report, which will be submitted to the Navy as a 
preliminary draft for review before distribution to EPA and MDE for review and approval. The final approved 
report will be placed in the administrative record and will be publicly available. 

How will the data be archived?  

Data will be archived in accordance with Navy CLEAN contractual requirements. The analytical data will be loaded 
to the Navy IR Information System database.  

List the PQOs in the form of if/then qualitative and quantitative statements. 

The following PQOs are shown in the flow chart presented in Figure 9:  

• If the concentrations of detected constituents do not exceed human health and/or ecological screening levels, 
then the RI4

• If the concentrations of detected constituents exceed human health and/or ecological screening levels and 
the nature and extent of contamination have been sufficiently delineated, then an HHRA and screening ERA 
will be conducted. The nature and extent of contamination will have been “sufficiently delineated” when the 
nature and extent of site-related contamination above risk-based screening levels (and MCLs for 
groundwater) have been defined or can be estimated. However, this conclusion will be made jointly by the 
IHIRT.  

 report will be prepared with a recommendation of NFA for MC in soil, sediment, surface water, 
and/or groundwater. 

• If the concentrations of detected constituents exceed human health and/or ecological screening levels and 

the nature and extent of contamination have not been sufficiently delineated, then the existing data will be 
used to propose additional sampling needs to the IHIRT in order to sufficiently delineate the nature and 
extent of contamination. Additional samples will be collected under this UFP-SAP. 

• If no potentially unacceptable risk associated with site-specific soil, sediment, surface water, and/or 
groundwater, and no MCL exceedances for groundwater is identified during the HHRA and screening ERA, 
then the RI report will be prepared with a recommendation of NFA for MC in soil, sediment, surface water, 
and/or groundwater. 

• If potentially unacceptable risk associated with site-specific soil, sediment, surface water, or groundwater, or 
MCL exceedances for groundwater are identified during the HHRA and screening ERA, but detected 
constituents are less than the background levels, then the RI report will be prepared with a recommendation 
of NFA for MC in soil, sediment, surface water, and/or groundwater. 

• If potentially unacceptable risk associated with the site-specific soil, sediment, surface water, and/or 
groundwater, or MCL exceedances for groundwater are identified during the HHRA and screening ERA, and 
detected constituents are greater than the background levels, the RI report will be prepared with a 
recommendation for remedial action, and an FS will be conducted to evaluate remedial alternatives for MC in 
soil, sediment, surface water, and/or groundwater. 

                                                           
4 The results of the MEC investigation, documented under a separate work plan, will be taken into account in the RI report and any subsequent action(s) or 
remedial alternatives generated in an FS. 
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SAP Worksheet #12-1—Measurement Performance Criteria Table - Field QC Samples 

Matrix: Groundwater 

Analytical Group: VOC 

Concentration Level: Low (SW-846 8260B) 

QC Sample2 Analytical Group1 Frequency Data Quality Indicators 
(DQIs) 

Measurement  
Performance Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate VOC 
One per 10 field 
samples Precision % relative percent 

difference (RPD) ≤20% S & A 

Equipment Rinseate Blank VOC One per day Bias / Contamination   Same as method blank. 
Refer to Worksheet #28-1. S 

Trip Blank VOC One per cooler Bias / Contamination Same as method blank. S & A 

Temperature Blank VOC One per cooler Accuracy / 
Representativeness 2 to 6 degrees Celsius (°C) S 

Notes: 
1If information varies within an analytical group, separate by individual analyte. 
2Matrix spike/matrix spike duplicate (MS/MSD) is described on Worksheet #28.  
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SAP Worksheet #12-2—Measurement Performance Criteria Table - Field QC Samples 

Matrix: Groundwater 

Analytical Group: SVOC 

Concentration Level: Medium (SW-846 8270D), Low (SW-846 8270D-low level full scan) 

QC Sample2 Analytical Group1 Frequency DQIs Measurement Performance 
Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate SVOC 
One per 10 field 
samples Precision %RPD ≤20% S & A 

Equipment Rinseate Blank SVOC One per day Bias / Contamination   Same as method blank. 
Refer to Worksheet #28-2. S 

Temperature Blank SVOC One per cooler Accuracy / 
Representativeness 2-6°C S 

Notes: 
1If information varies within an analytical group, separate by individual analyte. 
2MS/MSD is described on Worksheet #28. 
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SAP Worksheet #12-3—Measurement Performance Criteria Table - Field QC Samples 

Matrix: Groundwater 

Analytical Group: PEST/PCB 

Concentration Level: Low (SW-846 8081B and SW-846 8082A) 

QC Sample2 Analytical Group1 Frequency DQIs Measurement Performance 
Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate SVOC 
One per 10 field 
samples Precision %RPD ≤20% S & A 

Equipment Rinseate Blank SVOC One per day Bias / Contamination   Same as method blank. 
Refer to Worksheet #28-3. S 

Temperature Blank SVOC One per cooler Accuracy / 
Representativeness 2-6°C S 

Notes: 
1If information varies within an analytical group, separate by individual analyte. 
2MS/MSD is described on Worksheet #28. 
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SAP Worksheet #12-4—Measurement Performance Criteria Table - Field QC Samples 

Matrix: Groundwater, Surface Water 

Analytical Group: METAL, FMETAL3 

Concentration Level: Low (SW-846 6020A, 7470A, 9012B) 

QC Sample2 Analytical Group1 Frequency DQIs Measurement Performance 
Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate METAL, FMETAL 
One per 10 field 
samples Precision %RPD ≤20% S & A 

Equipment Rinseate Blank METAL, FMETAL One per day Bias / Contamination   Same as method blank. 
Refer to Worksheet #28-4. S 

Temperature Blank METAL, FMETAL One per cooler Accuracy / 
Representativeness 2-6°C S 

Notes: 
1If information varies within an analytical group, separate by individual analyte. 
2MS/MSD is described on Worksheet #28. 
3Cyanide is not part of the FMETAL analysis group. 
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SAP Worksheet #12-5—Measurement Performance Criteria Table - Field QC Samples 

Matrix: Groundwater, Surface Water 

Analytical Group: EXPLO 

Concentration Level: Low (SW-846 8330B, EPA 353.2M, SW-8330, SW-846 6850) 

QC Sample2 Analytical Group1 Frequency DQIs Measurement Performance 
Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate EXPLO 
One per 10 field 
samples Precision %RPD ≤20% S & A 

Equipment Rinseate Blank EXPLO One per day Bias / Contamination   Same as method blank. 
Refer to Worksheet #28-5. S 

Temperature Blank EXPLO One per cooler Accuracy / 
Representativeness 2-6°C S 

Notes: 
1If information varies within an analytical group, separate by individual analyte. 
2MS/MSD is described on Worksheet #28. 
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SAP Worksheet #12-6—Measurement Performance Criteria Table - Field QC Samples 

Matrix: Discrete Sample for Surface Soil, and Subsurface Soil 

Analytical Group: VOC 

Concentration Level: Low (SW-846 8260B) 

QC Sample2 Analytical Group1 Frequency DQIs Measurement Performance 
Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate VOC One per 10 field samples Precision %RPD ≤30% S & A 

Equipment Rinseate Blank VOC One per day Bias / Contamination   Same as method blank. 
Refer to Worksheet #28-6. S 

Trip Blank VOC One per cooler Bias / Contamination Same as method blank. S & A 

Temperature Blank VOC One per cooler Accuracy / 
Representativeness 2-6°C S 

Notes: 
1If information varies within an analytical group, separate by individual analyte. 
2MS/MSD is described on Worksheet #28. 
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SAP Worksheet #12-7—Measurement Performance Criteria Table 

Matrix: Discrete Sample for Surface Soil, and Subsurface Soil 

Analytical Group: SVOC 

Concentration Level: Medium (SW-846 8270D), Low (SW-846 8270D-low level full scan) 

QC Sample2 Analytical Group1 Frequency DQIs Measurement Performance 
Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate SVOC One per 10 field samples Precision %RPD ≤30% S & A 

Equipment Rinseate Blank SVOC One per day Bias / Contamination   Same as method blank. 
Refer to Worksheet #28-7. S 

Temperature Blank SVOC One per cooler Accuracy / 
Representativeness 2-6°C S 

Notes: 
1If information varies within an analytical group, separate by individual analyte. 
2MS/MSD is described on Worksheet #28. 
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SAP Worksheet #12-8—Measurement Performance Criteria Table 

Matrix: Discrete Sample for Surface Soil, and Subsurface Soil 

Analytical Group: PEST/PCB 

Concentration Level: Low (SW-846 8081B and SW-846 8082A) 

QC Sample2 Analytical Group1 Frequency DQIs Measurement Performance 
Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate SVOC One per 10 field samples Precision %RPD ≤30% S & A 

Equipment Rinseate Blank SVOC One per day Bias / Contamination   Same as method blank. Refer 
to Worksheet #28-8. S 

Temperature Blank SVOC One per cooler Accuracy / 
Representativeness 2-6°C S 

Notes: 
1If information varies within an analytical group, separate by individual analyte. 
2MS/MSD is described on Worksheet #28. 
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SAP Worksheet #12-9—Measurement Performance Criteria Table - Field QC Samples 

Matrix: Sediment, Surface Soil, Subsurface Soil, Sediment, and Multi-Incremental Soil 

Analytical Group: METAL 

Concentration Level: Low (SW-846 6020A, 7471A, 9012B) 

QC Sample2 Analytical Group1 Frequency DQIs Measurement Performance 
Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate METAL 
One per 10 discrete field 
samples Precision %RPD ≤30% S & A 

Field Triplicate METAL 
One triplicate per 10 SMI 
field samples Precision % relative standard deviation 

(RSD) ≤30% (advisory) S & A 

Equipment Rinseate Blank METAL One per day Bias / Contamination   Same as method blank. Refer 
to Worksheet #28-9. S 

Temperature Blank METAL One per cooler Accuracy / 
Representativeness 2-6°C S 

Notes: 
1If information varies within an analytical group, separate by individual analyte. 
2MS/MSD is described on Worksheet #28. 
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SAP Worksheet #12-10—Measurement Performance Criteria Table - Field QC Samples 

Matrix: Sediment, Surface Soil, Subsurface Soil, Sediment, and Multi-Incremental Soil 

Analytical Group: EXPLO 

Concentration Level: Low (SW-846 8330B, EPA 353.2M, SW-846 8330, SW-846 6850) 

QC Sample2 Analytical Group1 Frequency DQIs Measurement Performance 
Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate EXPLOSIVES 
One per 10 discrete field 
samples Precision %RPD ≤30% S & A 

Field Triplicate EXPLOSIVES 
One set of 3 per 10 SMI 
field samples Precision %RSD ≤30% (advisory) S & A 

Equipment Rinseate Blank EXPLOSIVES One per day Bias / Contamination   Same as method blank. Refer 
to Worksheet #28-10. S 

Temperature Blank EXPLOSIVES One per cooler Accuracy / 
Representativeness 2-6°C S 

Notes: 
1If information varies within an analytical group, separate by individual analyte. 
2MS/MSD is described on Worksheet #28. 
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SAP Worksheet #12-11—Measurement Performance Criteria Table - Field QC Samples 

Matrix: Discrete Sample for Surface Soil and Subsurface Soil 

Analytical Group: WCHEM 

Concentration Level: Low (SW-846 9045C,  SW-846 9056, and Lloyd Kahn) 

QC Sample2 Analytical Group1 Frequency DQIs Measurement Performance 
Criteria 

QC Sample Assesses Error for 
Sampling (S), Analytical (A) or both 

(S&A) 

Field Duplicate WCHEM 
One per 10 discrete field 
samples Precision %RPD ≤30% S & A 

Equipment Rinsate Blank WCHEM One per day Bias / Contamination   Same as method blank. Refer 
to Worksheet #28-11. S 

Temperature Blank WCHEM One per cooler Accuracy / 
Representativeness 2-6°C S 

Note: 
1If information varies within an analytical group, separate by individual analyte. 
2MS/MSD is described on Worksheet #28.  
3pH and TOC are not definitive analysis; therefore, only temperature blank is required.  
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SAP Worksheet #13—Secondary Data Criteria and Limitations Table 

Secondary Data 
Data Source 

(originating organization, report    
title and date) 

Data Generator(s) 

(originating organization, data 
types, data generation / collection 

dates) 

How Data Will Be Used Limitations on Data Use 

Surface soil, subsurface 
soil, in situ groundwater 

CH2M HILL. Final Site Inspection 
Report for UXOs 6, 9, 11, 13, 18, 19, 
20, 27, 30, 31, and 33, Naval Support 
Facility Indian Head, Maryland. 2010 

CH2M HILL, surface soil, subsurface 
soil, in situ groundwater. 2010 

Data will be evaluated as 
part of the risk assessments 
during the RI 

In situ groundwater data will not be included 
in the HHRA data set because they are not 
reproducible, making them unsuitable to 
assess risk 
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SAP Worksheet #14—Summary of Project Tasks 

The project tasks for UXOs 9 and 11 are presented concurrently. 

Project Logistics 
In general, work will be performed in Level D personal protective equipment (PPE), which includes a hard hat, 
safety glasses, and safety-toed boots, and hearing protection. Optional PPE includes the use of Tyvek coveralls. 
Upgrades to higher levels of PPE are discussed in the HASP, provided as part of the RI Work Plan. 

Sampling activities are expected to be performed during normal working hours, except under specific 
arrangement with NSF-IH for after-hours or weekend activities. 

Project Tasks 
Applicable SOPs for project tasks outlined in this section are listed on Worksheet #21 and provided in  
Attachment A. 

• Utility Clearance 

− Utility clearance will be performed at each sample location before any intrusive activity begins, in 
accordance with SOP Locating and Clearing Underground Utilities provided in Attachment A. 

• Anomaly Avoidance 

− UXO 9 – Worksheet #11 provides information on anomaly avoidance. 

− UXO 11 - Anomaly avoidance will be performed during field activities using the SOP Explosives Usage and 
Munitions Response, referenced in Worksheet #21.   

− UXO technicians will be present during environmental sampling. They will conduct anomaly avoidance to 
provide the field team with guidance to safely obtain samples from all sample locations. 

• Surface Soil Sampling 

Anomaly avoidance will be performed before the start of sampling by a CH2M HILL UXO technician at each 
location.  

- UXO 9: CH2M HILL field personnel will collect an estimated 73 discrete surface soil samples using a hand 
trowel from a depth interval of 0 to 6 inches bgs (20 discrete samples from the building area, 36 discrete 
samples from the railroad area [only for VOC analysis], and 17 composite samples from the railroad area 
[for parameters other than VOCs]), as specified in Worksheet #17 and shown in Figure 7. In addition, an 
estimated one SMI surface soil sample will be collected using a hand plug tool from the 0- to 2-inch depth 
interval, as specified in Worksheet #17 and shown in Figure 7.  

- UXO 11: CH2M HILL field personnel will collect an estimated 30 discrete surface soil samples using a hand 
trowel from a depth interval of 0 to 6 inches bgs, as specified in Worksheet #17 and shown in Figure 5. 

Sampling protocols will follow SOP Soil Sampling, SOP Shallow Soil Sampling, and SOP Homogenization of Soil 
and Sediment Samples referenced in Worksheet #21. SMI protocols will follow the SOP Systematic Random 
Incremental Sampling, also referenced in Worksheet # 21. Appropriate QA/QC samples will be collected as 
specified in Worksheet #20. Soil sample locations will be located using a global positioning system (GPS) 
device in accordance with SOP Global Positioning System, referenced in Worksheet #21. 
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SAP Worksheet #14—Summary of Project Tasks (continued) 

• Subsurface Soil Sampling 

- UXO 9: Anomaly avoidance will be performed by a CH2M HILL UXO technician as described in Worksheet 
#11.  CH2M HILL field personnel will collect an estimated 87 discrete subsurface soil samples using a DPT 
rig (34 samples from the building area, 36 discrete samples from the railroad area [only for VOC analysis], 
and 17 composite samples from the railroad area [for parameters other than VOCs]), as specified in 
Worksheet #17 and shown in Figure 7. The subsurface samples from the building area will be collected 
from 6 to 24 inches bgs. The subsurface samples from the railroad areas will be collected from the depth 
of the railroad ties (considered to be ground surface before they were covered) to 12 inches below.  

- UXO 11: Anomaly avoidance will be performed by a CH2M HILL UXO technician before the start of 
sampling and at every 1-foot drilling interval to a depth not to exceed 10 feet bgs or when groundwater is 
encountered. CH2M HILL field personnel will collect an estimated 40 discrete subsurface soil samples 
using a DPT rig (30 samples from 6 to 24 inches bgs and 10 samples above the water table), as specified in 
Worksheet #17 and shown in Figure 5.  

Sampling protocols will follow SOP Soil Sampling, SOP Direct-Push Soil Sampling Collection, SOP 
Homogenization of Soil and Sediment Samples, SOP Multi RAE Photoionization Detector (PID), and SOP 
Logging of Soil Borings, referenced in Worksheet #21. Appropriate QA/QC samples will be collected as 
specified in Worksheet #20. Soil sample locations will be located using a GPS device in accordance with SOP 
Global Positioning System, referenced in Worksheet #21. 

• Monitoring Well Installation and Development 

Monitoring wells will be installed using hollow stem auger methods and developed in accordance with the 
SOP Installation of Shallow Monitoring Wells, referenced in Worksheet #21.  

- UXO 9: The locations of the estimated three monitoring wells are shown in Figure 7, as follows: one 
upgradient of the site near Building 208, one in the depressed area in the center of the site near Building 
175, and one downgradient of the site south of Building 176. Anomaly avoidance will be performed by a 
CH2M HILL UXO technician as described in Worksheet #11. 

- UXO 11: The locations of the estimated eight monitoring wells are shown in Figure 5. Anomaly avoidance 
will be performed by a CH2M HILL UXO technician before the start of drilling and at every 1-foot drilling 
interval to the water table. 

Monitoring wells will be constructed of 2-inch (inner–diameter) Schedule 40 polyvinyl chloride with a 10-foot, 
0.01-inch slotted polyvinyl chloride screen and a stick-up finish. Actual depth of monitoring wells may be 
changed in accordance with field observations made by the field geologist during monitoring well installation 
activities. 

• Monitoring Well Survey 

− With support from a surveying subcontractor, CH2M HILL will survey the three permanent monitoring 
wells at UXO 9 and eight permanent monitoring wells at UXO 11. Well locations (northing, easting, 
elevation) will be recorded and loaded into the GIS database. Well surveys will be conducted in 
accordance with SOP Civil Surveying, referenced in Worksheet #21.  
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SAP Worksheet #14—Summary of Project Tasks (continued) 

• Groundwater Sampling from Monitoring Wells 

CH2M HILL field personnel will collect groundwater samples from the estimated three newly installed 
monitoring wells at UXO 9 and the estimated eight newly installed monitoring wells at UXO 11, as specified in 
Worksheet #17 and as shown in Figures 7 and 5, respectively. The well wills be purged using low-flow 
techniques and field parameters (pH, specific conductivity, turbidity, dissolved oxygen, oxidation-reduction 
potential (ORP), and temperature) will be monitored and recorded in the log book until the well has been 
sufficiently purged in accordance with the SOP Low-Flow Groundwater Sampling from Monitoring Wells – EPA 
Region I and III, referenced in Worksheet #21. Appropriate QA/QC samples will be collected as specified in 
Worksheet #20.  

• In Situ Groundwater Sampling (UXO 9 only) 

− Anomaly avoidance will be performed by a CH2M HILL UXO technician as described in Worksheet 
#11.CH2M HILL field personnel will collect an estimated seven in situ groundwater samples using a DPT 
rig, as specified in Worksheet #17 and shown in Figure 7. Field parameters (pH, specific conductivity, 
turbidity, dissolved oxygen, ORP, and temperature) will be collected at each point and recorded in the log 
book. Sampling protocols will be in accordance with the SOP Direct-Push Groundwater Sample Collection, 
SOP Field Measurement of pH, Specific Conductance, Turbidity, Dissolved Oxygen, ORP, and Temperature 
Using a Horiba or YSI Water Quality Parameter Meter with Flow-Through Cell, and SOP Monitoring Well 
and Borehole Abandonment, referenced in Worksheet #21. Appropriate QA/QC samples will be collected 
as specified in Worksheet #20. In situ groundwater sample locations will be located using a GPS device in 
accordance with SOP Global Positioning System, referenced in Worksheet #21. 

• Co-located Sediment and Surface Water Sampling (UXO 11 only) 

− Anomaly avoidance will be performed before the start of co-located sediment sampling by a CH2M HILL 
UXO technician. CH2M HILL field personnel will collect an estimated four sediment samples from a depth 
interval of 0 to 6 inches below the sediment surface using a hand trowel, in accordance with the SOP 
Sediment Sampling referenced in Worksheet #21, as specified in Worksheet #17 and shown in Figure 5. 

− CH2M HILL field personnel will collect an estimated four surface water samples in accordance with the 
SOP Surface Water Sampling, referenced in Worksheet #21, as specified in Worksheet #17 and shown in 
Figure 5. Surface water samples will be collected first in to minimize turbidity and ensure the collection of 
undisturbed samples. For the same reason, samples will be collected from downstream to upstream.  

− For both sediment and surface water sampling, appropriate QA/QC samples will be collected as specified 
in Worksheet #20. Sediment and surface water sample locations will be located using a GPS device in 
accordance with SOP Global Positioning System, referenced in Worksheet #21. 

• Decontamination 

All non-disposable sampling equipment will be decontaminated before sampling activities at each location in 
accordance with SOP Decontamination of Personnel and Equipment and SOP Decontamination of Drilling Rigs 
and Equipment, referenced in Worksheet #21. 

• Waste Management 

− DPT soil cuttings, purged groundwater, and decontamination rinse water will be placed in metal drums 
and sampled for waste characterization parameters in accordance with SOP Disposal of Waste Fluids and 
Solids and Sampling Contents of Tanks and Drums, referenced in Worksheet #21. IDW for UXO 9 and UXO 
11 will not be comingled; they will be in separate drums. 



UNIFORM FEDERAL POLICY-SAP UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA AND UXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 76 
 

SAP Worksheet #14—Summary of Project Tasks (continued) 

− For UXO 11, it is assumed that any remaining sediment that is not sent to the laboratory will be placed in 
the solid IDW drums for UXO 11. 

• Quality Control 

− Implement SOPs for field (Attachment A) and laboratory activities being performed. 
− QA/QC samples to be collected are outlined on Worksheet #20. 

• Analytical Tasks 

− The laboratory will maintain, test, inspect, and calibrate analytical instruments (Worksheets #24 and #25). 

− The laboratory will process and prepare samples for analysis. 

− The laboratory will analyze environmental samples for various groups of parameters, as shown on 
Worksheet #18:  

− UXO 9: VOCs, SVOCs (including diphenylamine), PCBs, pesticides, metals (total and dissolved), and 
explosives (including PETN, NG, NC, NQ), perchlorate, nitrates, pH, TOC, and grain size.  

− UXO 11: Metals (total and dissolved) and explosives (including PETN, NG, NC, NQ), perchlorate, pH, 
TOC, and grain size. 

− The laboratory will provide all sample results in a Level IV data package, which includes all laboratory QC 
forms and raw data. Please refer to Worksheet #29. 

• Data Management 

− Attachment A provides guidance on data management steps, such as data requirements and format for 
field log books and information on chain-of-custody (COC) procedures. The CH2M HILL project chemist is 
responsible for data tracking and storage and will coordinate archiving and retrieval of data. 

• Procedures for recording data, including guidelines for recording and correcting data. 

− Project Assessment/Audit (Worksheets #31 and #32) 
− Data Review 

o Data Validation (Worksheets #35 and #36) 
o Data Usability Assessment (Worksheet #37) 
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SAP Worksheet #15-1—Reference Limits and Evaluation Table 
 

Matrix: Groundwater 

Analytical Group: VOCs 

Analyte CAS Number 
Tap Water RSLs, adjusted  

(November 2012)1 
(micrograms per liter [µg/L]) 

Project Quantitation  
Limit (PQL) Goal2 

(µg/L) 

Laboratory-Specific 
(µg/L) 

Laboratory Control Sample (LCS), MS, and MSD %R 
and RPD Limits3 

LOQ  LOD DL  
Lower 

Confidence 
Limit (LCL) 

Upper 
Confidence 
Limit (UCL) 

%RPD 

1,1,1-Trichloroethane 71-55-6 750 375 1 0.5 0.25 65 130 

30 

1,1,2,2-Tetrachloroethane 79-34-5 0.066 0.033 1 0.5 0.25 65 130 

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 5300 2650 2 1 0.5 60 130 

1,1,2-Trichloroethane 79-00-5 0.041 0.0205 1 0.5 0.25 75 125 

1,1-Dichloroethane 75-34-3 2.4 1.2 1 0.5 0.25 70 135 

1,1-Dichloroethene 75-35-4 26 13 1 0.5 0.25 70 130 

1,2,4-Trichlorobenzene 120-82-1 0.39 0.195 1 0.5 0.25 65 135 

1,2-Dibromo-3-chloropropane 96-12-8 0.00032 0.00016 2 1 0.5 50 130 

1,2-Dibromoethane 106-93-4 0.0065 0.00325 1 0.5 0.25 80 120 

1,2-Dichlorobenzene 95-50-1 28 14 1 0.5 0.25 70 120 

1,2-Dichloroethane 107-06-2 0.15 0.075 1 0.5 0.25 70 130 

1,2-Dichloropropane 78-87-5 0.38 0.19 1 0.5 0.25 75 125 

1,3-Dichlorobenzene 541-73-1 NC Lab LOD 1 0.5 0.25 75 125 

1,4-Dichlorobenzene 106-46-7 0.42 0.21 1 0.5 0.25 75 125 

2-Butanone 78-93-3 490 245 10 5 2.5 30 150 

2-Hexanone 591-78-6 3.4 1.7 5 2.5 1.25 55 130 

4-Methyl-2-pentanone 108-10-1 100 50 5 2.5 1.25 60 135 

Acetone 67-64-1 1200 600 10 5 2.5 40 140 

Benzene 71-43-2 0.39 0.195 1 0.5 0.25 80 120 

Bromodichloromethane 75-27-4 0.12 0.06 1 0.5 0.25 75 120 

Bromoform 75-25-2 7.9 3.95 1 0.5 0.25 70 130 

Bromomethane 74-83-9 0.7 0.35 2 1 0.5 30 145 

Carbon disulfide 75-15-0 72 36 1 0.5 0.25 35 160 

Carbon tetrachloride 56-23-5 0.39 0.195 1 0.5 0.25 65 140 

Chlorobenzene 108-90-7 7.2 3.6 1 0.5 0.25 80 120 
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SAP Worksheet #15-1—Reference Limits and Evaluation Table (continued) 
 

Analyte CAS Number 
Tap Water RSLs, adjusted (November 

2012)1 
(µg/L) 

PQL Goal2 

(µg/L) 

Laboratory-Specific 
(µg/L) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

Chloroethane 75-00-3 2100 1050 2 1 0.5 60 135 

 

Chloroform 67-66-3 0.19 0.095 1 0.5 0.25 65 135 

Chloromethane 74-87-3 19 9.5 1 0.5 0.25 40 125 

cis-1,2-Dichloroethene 156-59-2 2.8 1.4 1 0.5 0.25 70 125 

cis-1,3-Dichloropropene 10061-01-5 0.41 0.205 1 0.5 0.25 70 130 

Cyclohexane 110-82-7 1300 650 1 0.5 0.25 60 130 

Dibromochloromethane 124-48-1 0.15 0.075 1 0.5 0.25 60 135 

Dichlorodifluoromethane (Freon-12) 75-71-8 19 9.5 2 1 0.5 30 155 

Ethylbenzene 100-41-4 1.3 0.65 1 0.5 0.25 75 125 

Isopropylbenzene 98-82-8 39 19.5 1 0.5 0.25 75 125 

m- and p-Xylene m&pXYLENE 19 9.5 2 1 0.5 75 130 

Methyl acetate 79-20-9 1600 800 2 1 0.5 55 150 

Methylcyclohexane 108-87-2 NC Lab LOD 1 0.5 0.25 60 125 

Methylene chloride 75-09-2 8.4 4.2 2 1 0.5 55 140 

Methyl-tert-butyl ether (MTBE) 1634-04-4 12 6 1 0.5 0.25 65 125 

o-Xylene 95-47-6 19 9.5 1 0.5 0.25 80 120 

Styrene 100-42-5 110 55 1 0.5 0.25 65 135 

Tetrachloroethene 127-18-4 3.5 1.75 1 0.5 0.25 45 150 

Toluene 108-88-3 86 43 1 0.5 0.25 75 120 

trans-1,2-Dichloroethene 156-60-5 8.6 4.3 1 0.5 0.25 60 140 

trans-1,3-Dichloropropene 10061-02-6 0.41 0.205 1 0.5 0.25 55 140 

Trichloroethene 79-01-6 0.26 0.13 1 0.5 0.25 70 125 

Trichlorofluoromethane (Freon-11) 75-69-4 110 55 2 1 0.5 60 145 

Vinyl chloride 75-01-4 0.015 0.0075 1 0.5 0.25 50 145 

Notes:  
1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. 
2 PQL goals are equal to half the minimum of the applicable criteria (PALs). 
3 Department of Defense (DoD) Quality Systems Manual (QSM) v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 
Shading represents cases where the laboratory-specific LOD is greater than the PQL goal. Refer to Worksheet #10 "How good must the data be…" 
NC: No screening level for this analyte. 
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SAP Worksheet #15-2—Reference Limits and Evaluation Table 

Matrix: Groundwater 

Analytical Group: SVOCs 

Analyte CAS Number 8270 Method 
Tap Water RSLs, adjusted 

(November 2012)1 
(µg/L) 

PQL Goal2 

(µg/L) 

Laboratory-Specific 
(µg/L) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

1,1-Biphenyl 92-52-4 Full Scan 0.083 0.0415 5 2.5 1.25 50 110 

30 

2,2'-Oxybis(1-chloropropane) 108-60-1 Full Scan 0.31 0.155 5 2.5 1.25 25 130 

2,4,5-Trichlorophenol 95-95-4 Full Scan 89 44.5 5 2.5 1.25 50 110 

2,4,6-Trichlorophenol 88-06-2 Full Scan 0.9 0.45 5 2.5 1.25 50 115 

2,4-Dichlorophenol 120-83-2 Full Scan 3.5 1.75 5 2.5 1.25 40 110 

2,4-Dimethylphenol 105-67-9 Full Scan 27 13.5 20 10 5 30 110 

2,4-Dinitrophenol 51-28-5 Full Scan 3 1.5 50 25 8.33 15 140 

2,4-Dinitrotoluene 121-14-2 Full Scan 0.2 0.1 5 2.5 1.25 50 120 

2,6-Dinitrotoluene 606-20-2 Full Scan 1.5 0.75 5 2.5 1.25 50 115 

2-Chloronaphthalene 91-58-7 Full Scan 55 27.5 5 2.5 1.25 50 105 

2-Chlorophenol 95-57-8 Full Scan 7.1 3.55 5 2.5 1.25 35 105 

2-Methylnaphthalene 91-57-6 Low level full scan 2.7 1.35 0.2 0.1 0.05 36 121 

2-Methylphenol 95-48-7 Full Scan 72 36 5 2.5 1.25 40 110 

2-Nitroaniline 88-74-4 Full Scan 15 7.5 20 10 5 50 115 

2-Nitrophenol 88-75-5 Full Scan 7.1 3.55 5 2.5 1.25 40 115 

3,3'-Dichlorobenzidine 91-94-1 Full Scan 0.11 0.055 5 2.5 1.25 20 110 

3-Nitroaniline 99-09-2 Full Scan NC Lab LOD 20 10 5 20 125 

4,6-Dinitro-2-methylphenol 534-52-1 Full Scan 0.12 0.06 20 10 5 40 130 

4-Bromophenyl-phenylether 101-55-3 Full Scan NC Lab LOD 5 2.5 1.25 50 115 

4-Chloro-3-methylphenol 59-50-7 Full Scan 110 55 5 2.5 1.25 45 110 

4-Chloroaniline 106-47-8 Full Scan 0.32 0.16 5 2.5 1.25 15 110 

4-Chlorophenyl-phenylether 7005-72-3 Full Scan 2.7 1.35 5 2.5 1.25 50 110 

4-Methylphenol 106-44-5 Full Scan 140 70 5 2.5 1.25 30 110 

4-Nitroaniline 100-01-6 Full Scan 3.3 1.65 20 10 5 35 120 

4-Nitrophenol 100-02-7 Full Scan 0.12 0.06 20 10 5 0 125 

Acenaphthene 83-32-9 Low level full scan 40 20 0.2 0.1 0.05 41 132 

Acenaphthylene 208-96-8 Low level full scan 40 20 0.2 0.1 0.05 43 140 

Acetophenone 98-86-2 Full Scan 150 75 5 2.5 1.25 50 110 

Anthracene 120-12-7 Low level full scan 130 65 0.2 0.1 0.05 50 139 

Atrazine 1912-24-9 Full Scan 0.26 0.13 5 2.5 1.25 70 115 

Benzaldehyde 100-52-7 Full Scan 150 75 5 2.5 1.25 10 180 

Benzo(a)anthracene 56-55-3 Low level full scan 0.029 0.0145 0.2 0.1 0.05 58 141 

Benzo(a)pyrene 50-32-8 Low level full scan 0.0029 0.00145 0.2 0.1 0.05 31 142 

Benzo(b)fluoranthene 205-99-2 Low level full scan 0.029 0.0145 0.2 0.1 0.05 42 156 
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SAP Worksheet #15-2—Reference Limits and Evaluation Table (continued) 

Analyte CAS Number 8270 Method 
Tap Water RSLs, adjusted 

(November 2012)1 
(ug/L) 

PQL Goal2 

(µg/L) 
Laboratory-Specific 

(µg/L) LCS, MS, and MSD %R and RPD Limits3 

Benzo(g,h,i)perylene 191-24-2 Low level full scan 8.7 4.35 0.2 0.1 0.05 12 171 

 

Benzo(k)fluoranthene 207-08-9 Low level full scan 0.29 0.145 0.2 0.1 0.05 49 165 

bis(2-Chloroethoxy)methane 111-91-1 Full Scan 4.6 2.3 5 2.5 1.25 45 105 

bis(2-Chloroethyl)ether 111-44-4 Full Scan 0.012 0.006 5 2.5 1.25 35 110 

bis(2-Ethylhexyl)phthalate 117-81-7 Full Scan 4.8 2.4 5 2.5 1.25 40 125 

Butylbenzylphthalate 85-68-7 Full Scan 14 7 5 2.5 1.25 45 115 

Caprolactam 105-60-2 Full Scan 770 385 5 2.5 1.25 20 110 

Carbazole 86-74-8 Full Scan NC Lab LOD 5 2.5 1.25 50 115 

Chrysene 218-01-9 Low level full scan 2.9 1.45 0.2 0.1 0.05 51 155 

Dibenz(a,h)anthracene 53-70-3 Low level full scan 0.0029 0.00145 0.2 0.1 0.05 28 153 

Dibenzofuran 132-64-9 Full Scan 0.58 0.29 5 2.5 1.25 55 105 

Diethylphthalate 84-66-2 Full Scan 1100 550 5 2.5 1.25 40 120 

Dimethyl phthalate 131-11-3 Full Scan NC Lab LOD 5 2.5 1.25 25 125 

Di-n-butylphthalate 84-74-2 Full Scan 67 33.5 5 2.5 1.25 55 115 

Di-n-octylphthalate 117-84-0 Full Scan 19 8.5 5 2.5 1.25 35 135 

Fluoranthene 206-44-0 Low level full scan 63 31.5 0.2 0.1 0.05 47 158 

Fluorene 86-73-7 Low level full scan 22 11 0.2 0.1 0.05 40 140 

Hexachlorobenzene 118-74-1 Full Scan 0.042 0.021 5 2.5 1.25 50 110 

Hexachlorobutadiene 87-68-3 Full Scan 0.26 0.13 5 2.5 1.25 25 105 

Hexachlorocyclopentadiene 77-47-4 Full Scan 2.2 1.1 10 5 2.5 10 110 

Hexachloroethane 67-72-1 Full Scan 0.51 0.255 5 2.5 1.25 30 95 

Indeno(1,2,3-cd)pyrene 193-39-5 Low level full scan 0.029 0.0145 0.2 0.1 0.05 20 167 

Isophorone 78-59-1 Full Scan 67 33.5 5 2.5 1.25 50 110 

Naphthalene 91-20-3 Low level full scan 0.14 0.07 0.2 0.1 0.05 39 125 

Nitrobenzene 98-95-3 Full Scan 0.12 0.06 5 2.5 1.25 30 110 

n-Nitroso-di-n-propylamine 621-64-7 Full Scan 0.0093 0.00465 5 2.5 1.25 35 130 

n-Nitrosodiphenylamine 86-30-6 Full Scan 10 5 5 2.5 1.25 50 110 

Pentachlorophenol 87-86-5 Full Scan 0.035 0.0175 20 10 5 40 115 

Phenanthrene 85-01-8 Low level full scan 130 65 0.4 0.2 0.1 46 144 

Phenol 108-95-2 Full Scan 450 225 5 2.5 1.25 0 115 

Pyrene 129-00-0 Low level full scan 8.7 4.35 0.2 0.1 0.05 39 158 

Notes:  
1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. 
2 PQL Goals are equal to half the minimum of the applicable criteria (PALs). 
3 DoD QSM v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 
Shading represents cases where the laboratory-specific LOD is greater than the PQL goal. Refer to Worksheet #10 "How good must the data be…" 
NC: No screening level for this analyte. 
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SAP Worksheet #15-3—Reference Limits and Evaluation Table 

Matrix: Groundwater 

Analytical Group: PEST/PCB 

Analyte CAS Number 
Tap Water RSLs, adjusted 

(November 2012)1 
(µg/L) 

PQL Goal2 

(µg/L) 

Laboratory-Specific 
(µg/L) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

4,4'-DDD 72-54-8 0.027 0.0135 0.020 0.010 0.0050 25 150 

30 

4,4'-DDE 72-55-9 0.2 0.1 0.020 0.010 0.0050 35 140 

4,4'-DDT 50-29-3 0.2 0.1 0.020 0.010 0.0050 45 140 

Aldrin 309-00-2 0.004 0.002 0.020 0.010 0.0033 25 140 

alpha-BHC 319-84-6 0.0062 0.0031 0.020 0.010 0.0033 60 130 

alpha-Chlordane 5103-71-9 0.19 0.085 0.020 0.010 0.0033 65 125 

Aroclor-1016 12674-11-2 0.11 0.055 0.50 0.25 0.125 25 145 

Aroclor-1221 11104-28-2 0.004 0.002 0.50 0.25 0.125 NA NA 

Aroclor-1232 11141-16-5 0.004 0.002 0.50 0.25 0.125 NA NA 

Aroclor-1242 53469-21-9 0.034 0.017 0.50 0.25 0.125 NA NA 

Aroclor-1248 12672-29-6 0.034 0.017 0.50 0.25 0.125 NA NA 

Aroclor-1254 11097-69-1 0.031 0.0155 0.50 0.25 0.125 NA NA 

Aroclor-1260 11096-82-5 0.034 0.017 0.50 0.25 0.125 30 145 

beta-BHC 319-85-7 0.022 0.011 0.020 0.010 0.0033 65 125 

delta-BHC 319-86-8 0.022 0.011 0.020 0.010 0.0033 45 135 

Dieldrin 60-57-1 0.0015 0.00075 0.020 0.010 0.005 60 130 

Endosulfan I 959-98-8 7.8 3.9 0.020 0.010 0.0033 50 110 

Endosulfan II 33213-65-9 7.8 3.9 0.020 0.010 0.005 30 130 

Endosulfan sulfate 1031-07-8 7.8 3.9 0.020 0.010 0.005 55 155 

Endrin 72-20-8 0.17 0.085 0.020 0.010 0.005 55 135 

Endrin aldehyde 7421-93-4 0.17 0.085 0.020 0.010 0.005 55 135 

Endrin ketone 53494-70-5 0.17 0.085 0.020 0.010 0.005 75 125 

gamma-BHC (Lindane) 58-89-9 0.036 0.018 0.020 0.010 0.0033 25 135 

gamma-Chlordane 5103-74-2 0.19 0.085 0.020 0.010 0.0033 60 125 

Heptachlor 76-44-8 0.0018 0.0009 0.020 0.010 0.0033 40 130 

Heptachlor epoxide 1024-57-3 0.0033 0.00165 0.020 0.010 0.0033 60 130 

Methoxychlor 72-43-5 2.7 1.35 0.020 0.010 0.0033 55 150 

Toxaphene 8001-35-2 0.013 0.0065 1.0 0.667 0.33 50 150 

Notes:  
1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. 
2 PQL Goals are equal to half the minimum of the applicable criteria (PALs). 
3 DoD QSM v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 
Shading represents cases where the laboratory-specific LOD is greater than the PQL goal. Refer to Worksheet #10 "How good must the data be…" 
NC: No screening level for this analyte. 
NA: LCS criteria are not applicable because LCS will not be spiked with these analytes. 
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SAP Worksheet #15-4—Reference Limits and Evaluation Table 

Matrix: Groundwater and Surface Water 

Analytical Group: METALs and FMETALs 

Analyte CAS Number 
Tap Water RSLs, adjusted 

(November 2012)1 
(µg/L) 

Tap Water RSLs, adjusted X 10 
for SW (November 2012)1 

(µg/L) 

Indian Head Ecological 
Screening Values for SW1 

(µg/L) 

PQL Goal2 

(µg/L) 

Laboratory-Specific 
(µg/L) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

Aluminum 7429-90-5 1600 16000 87 43.5 100 50 50 

80 120 20 

Antimony 7440-36-0 0.6 6 30 0.3 5 2 2 

Arsenic 7440-38-2 0.045 0.45 5 0.0225 2.5 1.3 1.3 

Barium 7440-39-3 290 2900 4 2 5 1.4 1.4 

Beryllium 7440-41-7 1.6 16 0.66 0.33 0.5 0.25 0.15 

Cadmium 7440-43-9 0.69 6.9 0.25 0.125 0.5 0.2 0.13 

Calcium 7440-70-2 NC NC 116000 58000 500 200 170 

Chromium 7440-47-3 0.031 0.31 85 0.0155 5 2.5 2.5 

Cobalt 7440-48-4 0.47 4.7 23 0.235 0.5 0.3 0.12 

Copper 7440-50-8 62 620 9 4.5 5 1.1 1.1 

Cyanide 57-12-5 0.14 1.4 5 0.07 20 10 5 

Iron 7439-89-6 1100 11000 300 150 100 44 44 

Lead 7439-92-1 15 150 2.5 1.25 1.5 0.5 0.5 

Magnesium 7439-95-4 NC NC 82000 41000 250 100 100 

Manganese 7439-96-5 32 320 120 16 5 2 2 

Mercury 7439-97-6 0.43 4.3 0.1 0.05 0.2 0.2 0.08 

Nickel 7440-02-0 30 300 52 15 5 2 2 

Potassium 7440-09-7 NC NC 53000 26500 1000 330 330 

Selenium 7782-49-2 7.8 78 1 0.5 2.5 1.1 1.1 

Silver 7440-22-4 7.1 71 3.2 1.6 1 0.25 0.18 

Sodium 7440-23-5 NC NC 680000 340000 500 170 170 

Thallium 7440-28-0 0.016 0.16 0.8 0.008 1 0.25 0.25 

Vanadium 7440-62-2 7.8 78 20 3.9 10 3.2 3.2 

Zinc 7440-66-6 470 4700 120 60 20 8.4 8.4 

Notes:  
1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. 
2 PQL goals are equal to half the minimum of the applicable criteria (PALs). 
3 DoD QSM v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 
Shading represents cases where the laboratory-specific LOD is greater than the PQL goal. Refer to Worksheet #10 "How good must the data be…" 
Ca, Mg, K, and Na are nutrients. 
NC: No screening level for this analyte. 
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SAP Worksheet #15-5—Reference Limits and Evaluation Table 

Matrix: Groundwater and Surface Water 

Analytical Group: EXPLO 

Analyte CAS Number 

Tap Water RSLs, 
adjusted 

(November 2012)1 
(µg/L) 

Tap Water RSLs, 
adjusted X 10 for SW 

(November 2012)1 
(µg/L) 

Indian Head Ecological 
Screening Values for SW1 

(µg/L) 

PQL Goal2 

(µg/L) 

Laboratory-Specific 
(µg/L) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

1,3,5-Trinitrobenzene (1,3,5-TNB) 99-35-4 46 460 NC 23 0.32 0.16 0.08 65 140 

30 

1,3-Dinitrobenzene (1,3-DNB) 99-65-0 0.15 1.5 NC 0.075 0.32 0.16 0.08 45 160 

2,4,6-Trinitrotoluene (2,4,6-TNT) 118-96-7 0.76 7.6 100 0.38 0.32 0.16 0.08 50 145 

2,4-Dinitrotoluene (2,4-DNT) 121-14-2 0.2 2 NC 0.1 0.32 0.16 0.08 60 135 

2,6-Dinitrotoluene (2,6-DNT) 606-20-2 1.5 15 81 0.75 0.32 0.16 0.08 60 135 

2-Amino-4,6-dinitrotoluene (2-Am-DNT) 35572-78-2 3 30 1480 1.5 0.32 0.16 0.08 50 155 

2-Nitrotoluene (2-NT) 88-72-2 0.27 2.7 NC 0.135 0.32 0.16 0.08 45 135 

3-Nitrotoluene (3-NT) 99-08-1 0.13 1.3 750 0.065 0.32 0.16 0.08 50 130 

4-Amino-2,6-dinitrotoluene (4-Am-DNT) 19406-51-0 3 30 NC 1.5 0.32 0.16 0.08 55 155 

4-Nitrotoluene (4-NT) 99-99-0 3.7 37 1900 1.85 0.32 0.16 0.08 50 130 

RDX 121-82-4 0.61 6.1 360 0.305 0.32 0.16 0.08 50 160 

Methyl-2,4,6-trinitrophenylnitramine (Tetryl) 479-45-8 6.1 61 NC 3.05 0.32 0.16 0.08 20 175 

Nitrobenzene (NB) 98-95-3 0.12 1.2 NC 0.06 0.32 0.16 0.08 50 140 

NC 9004-70-0 4700000 47000000 NC 2350000 1200 800 400 50 150 25 

NG 55-63-0 0.15 1.5 138 0.075 0.8 0.4 0.2 60 120 

30 NQ 556-88-7 160 1600 NC 80 10 5.00 2.50 60 120 

HMX 2691-41-0 78 780 150 39 0.32 0.16 0.08 80 115 

Perchlorate 14797-73-0 1.1 11 NC 0.55 2 1 0.5 80 120 15 

PETN 14797-73-0 3 30 85000 1.5 0.8 0.4 0.2 60 120 30 

Notes:  
1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. 
2 PQL Goals are equal to half the minimum of the applicable criteria (PALs). 
3 DoD QSM v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 
Shading represents cases where the laboratory-specific LOD is greater than the PQL goal. Refer to Worksheet #10 "How good must the data be…" 
NC: No screening level for this analyte. 
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SAP Worksheet #15-6—Reference Limits and Evaluation Table 

Matrix: SS, SB 

Analytical Group: VOCs 

Analyte CAS Number 

RSLs for Residential Soil, 
adjusted (November 2012) 
 (micrograms per kilogram 

[µg/kg]) 

Indian Head Ecological Screening 
Value for SS 

(µg/kg) 

PQL Goal2 

(µg/kg) 

Laboratory-Specific 
(µg/kg) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

1,1,1-Trichloroethane 71-55-6 640000 300 150 5 2.5 1.25 70 135 

30 

1,1,2,2-Tetrachloroethane 79-34-5 560 300 150 5 2.5 1.25 55 130 

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 910000 NC 455000 10 5 2.5 20 185 

1,1,2-Trichloroethane 79-00-5 160 300 80 5 2.5 1.25 60 125 

1,1-Dichloroethane 75-34-3 3300 300 150 5 2.5 1.25 75 125 

1,1-Dichloroethene 75-35-4 24000 NC 12000 5 2.5 1.25 65 135 

1,2,4-Trichlorobenzene 120-82-1 6200 100 50 5 2.5 1.25 65 130 

1,2-Dibromo-3-chloropropane 96-12-8 5.4 NC 2.7 10 5 2.5 40 135 

1,2-Dibromoethane 106-93-4 34 5000 17 5 2.5 1.25 70 125 

1,2-Dichlorobenzene 95-50-1 190000 100 50 5 2.5 1.25 75 120 

1,2-Dichloroethane 107-06-2 430 870000 215 5 2.5 1.25 70 135 

1,2-Dichloropropane 78-87-5 940 300 150 5 2.5 1.25 70 120 

1,3-Dichlorobenzene 541-73-1 NC NC Lab LOD 5 2.5 1.25 70 125 

1,4-Dichlorobenzene 106-46-7 2400 100 50 5 2.5 1.25 70 125 

2-Butanone 78-93-3 2800000 NC 1400000 10 5 2.5 30 160 

2-Hexanone 591-78-6 21000 NC 10500 10 5 2.5 45 145 

4-Methyl-2-pentanone 108-10-1 530000 100000 50000 10 5 2.5 45 145 

Acetone 67-64-1 6100000 NC 3050000 20 10 5 20 160 

Benzene 71-43-2 1100 100 50 5 2.5 1.25 75 125 

Bromodichloromethane 75-27-4 270 450000 135 5 2.5 1.25 70 130 

Bromoform 75-25-2 62000 1147000 31000 5 2.5 1.25 55 135 

Bromomethane 74-83-9 730 NC 365 10 5 2.5 30 160 

Carbon disulfide 75-15-0 82000 NC 41000 5 2.5 1.25 45 160 

Carbon tetrachloride 56-23-5 610 300 150 5 2.5 1.25 65 135 

Chlorobenzene 108-90-7 29000 100 50 5 2.5 1.25 75 125 

Chloroethane 75-00-3 1500000 NC 750000 10 5 2.5 40 155 

Chloroform 67-66-3 290 300 145 5 2.5 1.25 70 125 

Chloromethane 74-87-3 12000 NC 6000 10 5 2.5 50 130 

cis-1,2-Dichloroethene 156-59-2 16000 300 150 5 2.5 1.25 65 125 
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SAP Worksheet #15-6—Reference Limits and Evaluation Table (continued) 

Analyte CAS Number 
RSLs for Residential Soil, 

adjusted (November 2012) 
(µg/kg) 

Indian Head Ecological Screening 
Value for SS 

(µg/kg) 

PQL Goal2 

(µg/kg) 

Laboratory-Specific 
(µg/kg) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

cis-1,3-Dichloropropene 10061-01-5 1700 300 150 5 2.5 1.25 70 125 

 

Cyclohexane 110-82-7 120000 100 50 5 2.5 1.25 65 140 

Dibromochloromethane 124-48-1 680 NC 340 5 2.5 1.25 65 130 

Dichlorodifluoromethane (Freon-12) 75-71-8 9400 NC 4700 10 5 2.5 35 135 

Ethylbenzene 100-41-4 5400 100 50 5 2.5 1.25 75 125 

Isopropylbenzene 98-82-8 210000 NC 105000 5 2.5 1.25 75 130 

m- and p-Xylene m&pXYLENE 59000 100 50 10 5 2.5 80 125 

Methyl acetate 79-20-9 7800000 NC 3900000 10 5 2.5 45 165 

Methylcyclohexane 108-87-2 NC NC Lab LOD 5 2.5 1.25 65 135 

Methylene chloride 75-09-2 36000 300 150 10 5 2.5 55 140 

Methyl-tert-butyl ether (MTBE) 1634-04-4 43000 NC 21500 5 2.5 1.25 55 150 

o-Xylene 95-47-6 69000 100 50 5 2.5 1.25 75 125 

Styrene 100-42-5 630000 100 50 5 2.5 1.25 75 125 

Tetrachloroethene 127-18-4 8600 300 150 5 2.5 1.25 65 140 

Toluene 108-88-3 500000 100 50 5 2.5 1.25 70 125 

trans-1,2-Dichloroethene 156-60-5 15000 300 150 5 2.5 1.25 65 135 

trans-1,3-Dichloropropene 10061-02-6 1700 300 150 5 2.5 1.25 65 125 

Trichloroethene 79-01-6 440 300 150 5 2.5 1.25 75 125 

Trichlorofluoromethane (Freon-11) 75-69-4 79000 NC 39500 10 5 2.5 25 185 

Vinyl chloride 75-01-4 60 300 30 5 2.5 1.25 60 125 

Notes:  
1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. PALs assume dry-weight basis. 
2 PQL goals are equal to half the minimum of the applicable criteria (PALs). 
3 DoD QSM v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 
NC: No screening level for this analyte. 
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SAP Worksheet #15-7—Reference Limits and Evaluation Table 

Matrix:  SS, SB, SO 

Analytical Group: SVOCs 

Analyte CAS Number 8270 Method 
RSLs for Residential Soil, 

adjusted (November 2012) 
(µg/kg) 

Indian Head Ecological Screening 
Value for SS 

(µg/kg) 

PQL Goal2 

(µg/kg) 

Laboratory-Specific 
(µg/kg) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

1,1-Biphenyl 92-52-4 Full Scan 600000 600 300 333 167 83.3 45 110 

30 

2,2'-Oxybis(1-chloropropane) 108-60-1 Full Scan NC NC Lab LOD 333 167 83.3 20 115 

2,4,5-Trichlorophenol 95-95-4 Full Scan 100000 100 50 333 167 83.3 50 110 

2,4,6-Trichlorophenol 88-06-2 Full Scan 100000 100 50 333 167 83.3 45 110 

2,4-Dichlorophenol 120-83-2 Full Scan 100000 100 50 333 167 83.3 45 110 

2,4-Dimethylphenol 105-67-9 Full Scan 100000 100 50 1330 667 333 30 105 

2,4-Dinitrophenol 51-28-5 Full Scan 100000 100 50 3330 1670 833 15 130 

2,4-Dinitrotoluene 121-14-2 Full Scan NC NC Lab LOD 333 167 83.3 50 115 

2,6-Dinitrotoluene 606-20-2 Full Scan NC NC Lab LOD 333 167 83.3 50 110 

2-Chloronaphthalene 91-58-7 Full Scan 630 NC 315 333 167 83.3 45 105 

2-Chlorophenol 95-57-8 Full Scan 100000 100 50 333 167 83.3 45 105 

2-Methylnaphthalene 91-57-6 Low level full scan NC NC Lab LOD 6.67 3.33 1.67 30 111 

2-Methylphenol 95-48-7 Full Scan 100000 100 50 333 167 83.3 40 105 

2-Nitroaniline 88-74-4 Full Scan NC NC Lab LOD 1330 667 333 45 120 

2-Nitrophenol 88-75-5 Full Scan NC NC Lab LOD 333 167 83.3 40 110 

3,3'-Dichlorobenzidine 91-94-1 Full Scan NC NC Lab LOD 333 167 83.3 19 130 

3-Nitroaniline 99-09-2 Full Scan NC NC Lab LOD 1330 667 333 25 110 

4,6-Dinitro-2-methylphenol 534-52-1 Full Scan NC NC Lab LOD 3330 1670 833 30 135 

4-Bromophenyl-phenylether 101-55-3 Full Scan NC NC Lab LOD 333 167 83.3 45 115 

4-Chloro-3-methylphenol 59-50-7 Full Scan NC NC Lab LOD 333 167 83.3 45 115 

4-Chloroaniline 106-47-8 Full Scan NC NC Lab LOD 333 167 83.3 10 95 

4-Chlorophenyl-phenylether 7005-72-3 Full Scan NC NC Lab LOD 333 167 83.3 45 110 

4-Methylphenol 106-44-5 Full Scan 100000 100 50 333 167 83.3 40 105 

4-Nitroaniline 100-01-6 Full Scan NC NC Lab LOD 1330 667 333 35 115 

4-Nitrophenol 100-02-7 Full Scan 100000 100 50 1330 667 333 15 140 

Acenaphthene 83-32-9 Low level full scan 100000 100 50 6.67 3.33 1.67 28 110 

Acenaphthylene 208-96-8 Low level full scan 100000 100 50 6.67 3.33 1.67 23 126 

Acetophenone 98-86-2 Full Scan NC NC Lab LOD 333 167 83.3 35 110 

Anthracene 120-12-7 Low level full scan 100000 100 50 6.67 3.33 1.67 28 136 

Benzaldehyde 100-52-7 Full Scan NC NC Lab LOD LOQ  LOD DL  LCL UCL 

Benzo(a)anthracene 56-55-3 Low level full scan 100000 100 50 6.67 3.33 1.67 31 146 

Benzo(b)fluoranthene 205-99-2 Low level full scan 100000 100 50 6.67 3.33 1.67 30 139 
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SAP Worksheet #15-7—Reference Limits and Evaluation Table (continued) 

Analyte CAS Number 8270 Method 
RSLs for Residential Soil, 

adjusted (November 2012) 
(µg/kg) 

Indian Head Ecological Screening 
Value for SS 

(µg/kg) 

PQL Goal2 

(µg/kg) 

Laboratory-Specific 
(µg/kg) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

Benzo(g,h,i)perylene 191-24-2 Low level full scan 100000 100 50 6.67 3.33 1.67 21 149 

30 

Benzo(k)fluoranthene 207-08-9 Low level full scan 100000 100 50 6.67 3.33 1.67 42 129 

bis(2-Chloroethoxy)methane 111-91-1 Full Scan NC NC Lab LOD 333 167 83.3 45 110 

bis(2-Chloroethyl)ether 111-44-4 Full Scan NC NC Lab LOD 333 167 83.3 40 105 

bis(2-Ethylhexyl)phthalate 117-81-7 Full Scan NC NC Lab LOD 333 167 83.3 45 125 

Butylbenzylphthalate 85-68-7 Full Scan NC NC Lab LOD 333 167 83.3 50 125 

Caprolactam 105-60-2 Full Scan NC NC Lab LOD 333 167 83.3 50 110 

Carbazole 86-74-8 Full Scan NC NC Lab LOD 333 167 83.3 45 115 

Chrysene 218-01-9 Low level full scan 100000 100 50 6.67 3.33 1.67 39 134 

Dibenz(a,h)anthracene 53-70-3 Low level full scan 100000 100 50 6.67 3.33 1.67 30 138 

Dibenzofuran 132-64-9 Full Scan NC NC Lab LOD 333 167 83.3 50 105 

Diethylphthalate 84-66-2 Full Scan 1000000 1000 500 333 167 83.3 50 115 

Dimethyl phthalate 131-11-3 Full Scan 2000000 2000 1000 333 167 83.3 50 110 

Di-n-butylphthalate 84-74-2 Full Scan 200000000 200000 100000 333 167 83.3 55 110 

Di-n-octylphthalate 117-84-0 Full Scan 73 NC 36.5 333 167 83.3 40 130 

Fluoranthene 206-44-0 Low level full scan 100000 100 50 6.67 3.33 1.67 30 142 

Fluorene 86-73-7 Low level full scan 100000 100 50 6.67 3.33 1.67 27 116 
Hexachlorobenzene 118-74-1 Full Scan 1000000000 1000000 500000 333 167 83.3 45 120 

Hexachlorobutadiene 87-68-3 Full Scan NC NC Lab LOD 333 167 83.3 30 110 

Hexachlorocyclopentadiene 77-47-4 Full Scan 100000 100 50 333 167 83.3 10 110 

Hexachloroethane 67-72-1 Full Scan NC NC Lab LOD 333 167 83.3 35 110 

Indeno(1,2,3-cd)pyrene 193-39-5 Low level full scan 100000 100 50 6.67 3.33 1.67 17 164 

Isophorone 78-59-1 Full Scan NC NC Lab LOD 333 167 83.3 45 110 

Naphthalene 91-20-3 Low level full scan 100000 100 50 6.67 3.33 1.67 29 106 

Nitrobenzene 98-95-3 Full Scan 400000 400 200 333 167 83.3 40 115 

n-Nitroso-di-n-propylamine 621-64-7 Full Scan NC NC Lab LOD 333 167 83.3 40 115 

n-Nitrosodiphenylamine4 86-30-6 Full Scan 200000 200 100 333 167 83.3 50 115 

Pentachlorophenol 87-86-5 Full Scan 1800 2 0.9 1330 667 333 25 120 

Phenanthrene 85-01-8 Low level full scan 100000 100 50 6.67 3.33 1.67 32 127 

Phenol 108-95-2 Full Scan 100000 100 50 333 167 83.3 40 100 

Pyrene 129-00-0 Low level full scan 100000 100 50 6.67 3.33 1.67 28 130 

Notes:  
1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. PALs assume dry-weight basis. 
2 PQL goals are equal to half the minimum of the applicable criteria (PALs). 
3 DoD QSM v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 
Shading represents cases where the laboratory-specific LOD is greater than the PQL goal. Refer to Worksheet #10 "How good must the data be…" 
NC: No screening level for this analyte. 
4 N-nitrosodiphenylamine decomposes in the gas chromatograph inlet and cannot be separated from diphenylamine. The combined results for N-nitrosodiphenylamine and diphenylamine are reported as N-nitrosodiphenylamine. 
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SAP Worksheet #15-8—Reference Limits and Evaluation Table 

Matrix: SS, SB, SO 

Analytical Group: PEST/PCB 

Analyte CAS Number 
RSLs for Residential Soil, adjusted  

(November 2012) 
(µg/kg) 

Indian Head Ecological Screening 
Value for SS 

(µg/kg) 

PQL Goal2 

(µg/kg) 

Laboratory-Specific 
(µg/kg) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

4,4'-DDD 72-54-8 2000 100 50 0.67 0.34 0.17 30 135 

30 

4,4'-DDE 72-55-9 1400 100 50 0.67 0.34 0.17 70 125 

4,4'-DDT 50-29-3 1700 100 50 0.67 0.34 0.17 45 140 

Aldrin 309-00-2 29 100 14.5 0.67 0.34 0.11 45 140 

alpha-BHC 319-84-6 77 100000 38.5 0.67 0.34 0.11 60 125 

alpha-Chlordane 5103-71-9 1600 100 50 0.67 0.34 0.11 65 120 

Aroclor-1016 12674-11-2 390 100 50 16.7 8.33 4.17 40 140 

Aroclor-1221 11104-28-2 140 100 50 16.7 8.33 4.17 NA NA 

Aroclor-1232 11141-16-5 140 100 50 16.7 8.33 4.17 NA NA 

Aroclor-1242 53469-21-9 220 100 50 16.7 8.33 4.17 NA NA 

Aroclor-1248 12672-29-6 220 100 50 16.7 8.33 4.17 NA NA 

Aroclor-1254 11097-69-1 110 100 50 16.7 8.33 4.17 NA NA 

Aroclor-1260 11096-82-5 220 100 50 16.7 8.33 4.17 60 130 

beta-BHC 319-85-7 270 100000 135 0.67 0.34 0.11 60 125 

delta-BHC 319-86-8 270 100000 135 0.67 0.34 0.11 55 130 

Dieldrin 60-57-1 30 100 15 0.67 0.34 0.17 65 125 

Endosulfan I 959-98-8 37000 NC 18500 0.67 0.34 0.11 15 135 

Endosulfan II 33213-65-9 37000 NC 18500 0.67 0.34 0.17 35 140 

Endosulfan sulfate 1031-07-8 37000 NC 18500 0.67 0.34 0.17 60 135 

Endrin 72-20-8 1800 100 50 0.67 0.34 0.17 60 135 

Endrin aldehyde 7421-93-4 1800 100 50 0.67 0.34 0.17 35 145 

Endrin ketone 53494-70-5 1800 100 50 0.67 0.34 0.17 65 135 

gamma-BHC (Lindane) 58-89-9 520 100 50 0.67 0.34 0.11 60 125 

gamma-Chlordane 5103-74-2 1600 NC 800 0.67 0.34 0.11 65 125 

Heptachlor 76-44-8 110 NC 55 0.67 0.34 0.11 50 140 

Heptachlor epoxide 1024-57-3 53 100 26.5 0.67 0.34 0.11 65 130 

Methoxychlor 72-43-5 31000 100 50 0.67 0.34 0.11 55 145 

Toxaphene 8001-35-2 440 NC 220 33 22 11 50 150 

Notes:  
1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. PALs assume dry-weight basis. 
2 PQL goals are equal to half the minimum of the applicable criteria (PALs). 
3 DoD QSM v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 
NC: No screening level for this analyte. 
NA: LCS  criteria are not applicable because LCS will not be spiked with these analytes. 
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SAP Worksheet #15-9—Reference Limits and Evaluation Table 

Matrix: SS, SB, SO, SMI, SD 

Analytical Group: METALs 

Analyte CAS Number 

RSLs for Residential Soil, 
adjusted (November 2012) 

(milligrams per kilogram 
[mg/kg]) 

Indian Head Ecological 
Screening Value for SS 

(mg/kg) 

RSLs for Residential Soil, adjusted, 
X10 for SD (November 2012) 

(mg/kg) 

Indian Head Ecological 
Screening Value for SD 

(mg/kg) 

PQL Goal2 

(mg/kg) 

Laboratory-Specific 
(mg/kg) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

Aluminum 7429-90-5 7700 1 77000 NC 0.5 20 6.3 6.3 

80 120 20 

Antimony 7440-36-0 3.1 0.27 31 2 0.135 2.0 1.0 1.0 

Arsenic 7440-38-2 0.39 43 3.9 9.8 0.195 0.50 0.25 0.2 

Barium 7440-39-3 1500 330 15000 NC 165 1.0 0.25 0.25 

Beryllium 7440-41-7 16 21 160 NC 8 0.10 0.05 0.05 

Cadmium 7440-43-9 7 0.36 70 0.99 0.18 0.10 0.05 0.024 

Calcium 7440-70-2 NC NC NC NC Lab LOD 100 50 50 

Chromium 7440-47-3 0.29 0.0075 2.9 43.4 0.00375 1.0 0.5 0.5 

Cobalt 7440-48-4 2.3 13 23 50 1.15 0.10 0.03 0.03 

Copper 7440-50-8 310 15 3100 31.6 7.5 1.0 0.5 0.40 

Cyanide 57-12-5 2.2 0.005 22 0.1 0.0025 0.75 0.25 0.125 

Iron 7439-89-6 5500 12 55000 20000 6 50 20 20 

Lead 7439-92-1 400 11 4000 35.8 5.5 0.40 0.20 0.20 

Magnesium 7439-95-4 NC NC NC NC Lab LOD 50 6.0 6.0 

Manganese 7439-96-5 180 330 1800 460 90 2.0 1.0 1.0 

Mercury 7439-97-6 2.3 0.058 23 0.18 0.029 0.033 0.033 0.013 

Nickel 7440-02-0 150 2 1500 22.7 1 1.0 0.50 0.50 

Potassium 7440-09-7 NC NC NC NC 0 50 30 30 

Selenium 7782-49-2 39 1.8 390 2 0.9 1.0 0.5 0.50 

Silver 7440-22-4 39 4.2 390 1 0.5 0.20 0.10 0.10 

Sodium 7440-23-5 NC NC NC NC Lab LOD 50 32 32 

Thallium 7440-28-0 0.078 0.001 0.78 NC 0.0005 1.0 0.40 0.40 

Vanadium 7440-62-2 39 0.5 390 NC 0.25 1.0 0.55 0.55 

Zinc 7440-66-6 2300 10 23000 121 5 4.0 3.0 1.1 

Notes:  
1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. PALs assume dry-weight basis. 
2 PQL goals are equal to half the minimum of the applicable criteria (PALs). 
3 DoD QSM v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 
Shading represents cases where the laboratory-specific LOD is greater than the PQL goal. Refer to Worksheet #10 "How good must the data be…" 
Ca, Mg, K. and Na are nutrients. 
NC: No screening level for this analyte. 
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SAP Worksheet #15-10—Reference Limits and Evaluation Table 

Matrix: SS, SB, SO, SMI, SD 

Analytical Group: EXPLO 

Analyte CAS Number 

RSLs for 
Residential Soil, 

adjusted  
(November 2012) 

(µg/kg) 

Indian Head 
Ecological 

Screening Value  
for SS 

(µg/kg) 

RSLs for Residential 
Soil, adjusted, X10 for 
SD (November 2012) 

(µg/kg) 

Indian Head Ecological 
Screening Value for SD 

(µg/kg) 

PQL Goal2 

(µg/kg) 

Laboratory-Specific 
(ug/kg) LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

1,3,5-Trinitrobenzene (1,3,5-TNB) 99-35-4 220000 NC 2200000 NC 110000 80 40 20 75 125 

30 

1,3-Dinitrobenzene (1,3-DNB) 99-65-0 610 NC 6100 NC 305 80 40 20 80 125 

2,4,6-Trinitrotoluene (2,4,6-TNT) 118-96-7 3600 NC 36000 92 46 80 40 20 55 140 

2,4-Dinitrotoluene (2,4-DNT) 121-14-2 1600 NC 16000 41.6 20.8 80 40 20 80 125 

2,6-Dinitrotoluene (2,6-DNT) 606-20-2 6100 NC 61000 NC 3050 80 40 20 80 125 

2-Amino-4,6-dinitrotoluene (2-Am-DNT) 35572-78-2 15000 NC 150000 NC 7500 80 40 20 80 125 

2-Nitrotoluene (2-NT) 88-72-2 2900 NC 29000 NC 1450 80 40 20 80 125 

3-Nitrotoluene (3-NT) 99-08-1 610 NC 6100 NC 305 80 40 20 75 125 

4-Amino-2,6-dinitrotoluene (4-Am-DNT) 19406-51-0 15000 NC 150000 NC 7500 80 40 20 80 125 

4-Nitrotoluene (4-NT) 99-99-0 24000 NC 240000 4060 2030 80 40 20 75 125 

RDX 121-82-4 5600 NC 56000 13 6.5 80 40 20 70 135 

Methyl-2,4,6-trinitrophenylnitramine (Tetryl) 479-45-8 24000 NC 240000 NC 12000 80 40 20 10 150 

Nitrobenzene (NB) 98-95-3 4800 400 48000 NC 200 80 40 20 75 125 

NC 9004-70-0 100000000 NC 1000000000 NC 50000000 4000 2000 1000 30 130 25 

NG 55-63-0 610 NC 6100 NC 305 400 200 100 60 120 

30 NQ 556-88-7 610000 NC 6100000 NC 305000 100 50 25 70 130 

HMX 2691-41-0 380000 NC 3800000 NC 190000 80 40 20 75 125 

Perchlorate 14797-73-0 5500 NC 55000 NC 2750 20 10 5 80 120 15 

PETN 14797-73-0 12000 NC 120000 NC 6000 400 200 100 60 120 30 

Notes:  
1 PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. PALs assume dry-weight basis. 
2 PQL Goals are equal to half the minimum of the applicable criteria (PALs). 
3 DoD QSM v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 
Shading represents cases where the laboratory-specific LOD is greater than the PQL goal. Refer to Worksheet #10 "How good must the data be…" 
NC: No screening level for this analyte. 
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SAP Worksheet #15-11—Reference Limits and Evaluation Table 

Matrix: SS, SB, SO, SMI 
Analytical Group: WCHEM1 

Analyte CAS Number2 Project Indicator Level Units 
Laboratory-Specific LCS, MS, and MSD %R and RPD Limits3 

LOQ  LOD DL  LCL UCL %RPD 

pH PH Not applicable pH N/A N/A N/A 80 120 20 

Total organic carbon (TOC) TOC Not applicable mg/kg 800 400 200 80 120 20 

Nitrate4 14797-55-8 1300 mg/kg 2.5 1 0.33 80 120 20 

Notes:  
1 Wet chemistry results will be used to support the ERA. Results for TOC will be used to help evaluate fate, transport, and bioavailability. Results for pH will be used to evaluate habitat conditions. 
2 A contractor-specific identifier is used.  
3 DoD QSM v.4.2 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.2 limits do not exist. 

 4 The PAL for nitrate (RSLs for Residential Soil, adjusted [November 2012]) is 1,300 mg/kg.
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SAP Worksheet #15-12—Reference Limits and Evaluation Table 

Matrix: SS, SO, SD 

Analytical Group: Grainsize1, 2 

Analyte CAS Number Units 

Coarse Sand (%) COARSESAND Percent (PCT) 

Fine Sand (%) FINESAND PCT 

Fines (%) FINES PCT 

Gravel (%) GRAVEL PCT 

GS03 Sieve 3" (75 mm) SIEVE75.0 Percent Passing (PCT_P) 

GS05 Sieve 2" (50 mm) SIEVE50.0 PCT_P 

GS06 Sieve 1.5" (37.5 mm) SIEVE37.5 PCT_P 

GS07 Sieve 1" (25.0 mm) SIEVE25.0 PCT_P 

GS08 Sieve 0.75" (19.0 mm) SIEVE19.0 PCT_P 

GS10 Sieve 0.375" (9.5 mm) SIEVE9.5 PCT_P 

Medium Sand (%) MEDIUMSAND PCT 

Sand (%) 14808-60-7 PCT 

Sieve No. 004 (4.75 mm) SIEVE4.75 PCT_P 

Sieve No. 010 (2.00 mm) SIEVE2.0 PCT_P 

Sieve No. 020 (850 µm) SIEVE850 PCT_P 

Sieve No. 040 (425 µm) SIEVE425 PCT_P 

Sieve No. 060 (250 µm) SIEVE250 PCT_P 

Sieve No. 080 (180 µm) SIEVE180 PCT_P 

Sieve No. 100 (150 µm) SIEVE150 PCT_P 

Sieve No. 200 (75µm) SIEVE75 PCT_P 

Notes: 
1 Grain-size data will be used to characterize soil conditions in terms of habitat for certain invertebrates, and/or to compare site to 
reference habitat conditions. 
2 There are no PQL goals or reporting limits (RLs) for grain-size. 
3 A contractor-specific identifier is used. 
mm - millimeter 
µm – micrometer 
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SAP Worksheet #16—Project Schedule / Timeline Table  
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SAP Worksheet #17—Sampling Design and Rationale 

UXO 9 – Single Base Propellant Grains Spill Area 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

Discrete 
Surface Soil for 
Building Areas 

(Operational 
Area – UXO 9) 

0 to 6 inches 
bgs 

Diphenylamine SW-846 8330 20 An estimated 20 discrete surface soil 
samples (0 to 6 inches bgs) will be 
collected from the 10 existing building 
locations shown in Figure 7. There will 
be two locations per existing building; 
no surface samples will be collected 
from the demolished buildings 
because the surface has been 
reworked. The locations will be biased 
where propellant grains were handled, 
including around loading docks, heavy 
grain clusters, and staging areas. The 
0- to 6-inch depth interval will be 
sampled because this is the depth 
interval that is used for surface soil 
evaluation in the HHRA and ERA.  
Because propellant grains consist 
mostly of NC, diphenylamine, and 
nitrates, all samples will be analyzed 
for these constituents. Because of 
other potentially unknown site history 
(and based on experience with other 
sites at NSF-IH), the IHIRT requires full 
suite analysis (TCL VOCs, TCL SVOCs, 
TAL total metals, TCL pesticides, TCL 
PCBs, explosives [including PETN, NG, 
NC, NQ], and perchlorate) on an 
estimated half of the samples to 
assess the spatial distribution of these 
contaminants across the site for the 
IHIRT to use in making decisions. The 
samples will also be analyzed for pH, 
TOC, and grain size (a subset of 6) to 
support the data interpretation. 
Worksheet #9 presents more details 
on the rationale for the parameters to 
be analyzed.  

This is the chemical contamination component 
of the RI for UXO 9. 

Discrete surface soil samples will be collected 
using hand trowels and anomaly avoidance 
techniques.  

Nitrates SW-846 9056A 20 

TCL VOCs SW-846 8260B 10 

TCL SVOCs SW-846 8270D/ 
8270-low level 10 

TCL 
PCBs/pesticides 

SW-846 8081B/ 
SW-846 8082A 10 

TAL Metals (total) SW-846 6020A, 
7471A, 9012A 10 

Nitroaromatics, 
Nitroamines, PETN SW-846 8330 10 

NQ SW-846 8330 10 

NC EPA 353.2M 20 

NG SW-846 8330 10 

Perchlorate SW-846 6850 10 

pH SW-846 9045D 10 

TOC Lloyd Kahn 10 

Grain Size ASTM D422 

6 total for 
surface soil 
(existing 
building units 
only)  



UNIFORM FEDERAL POLICY-SAP UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA AND UXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 98 

 

SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

The building surface soil sampling 
analysis for UXO 9 will:  1) determine 
the nature and extent of site-related 
contaminants in surface soil, 2) assess 
whether concentrations of chemical 
contaminants present unacceptable 
risks to human health or the 
environment, and 3) determine if 
constituent concentrations in surface 
soil warrant action. 

 

Discrete 
Subsurface 
Sampling for 
Building Areas 

(Operational 
Area – UXO 9) 

6 to 24 inches 
bgs 

Diphenylamine SW-846 8330 34 

An estimated 34 discrete subsurface 
soil samples will be collected from the 
10 existing and 7 demolished building 
locations shown in Figure 7. 

There will be two locations per 
building or demolished building. The 
locations will be biased where 
propellant grains were handled, 
including around loading docks, heavy 
grain clusters, and staging areas.  

The samples from the existing 
buildings will be collected from 6 to 24 
inches bgs, while samples from the 
demolished buildings will be from the 
railroad ties to 12 inches below the 
railroad ties. These intervals will be 
sampled because this is the depth 
interval that is used for subsurface soil 
evaluation in the HHRA and ERA. 

This is the chemical contamination component 
of the RI for UXO 9. 

Discrete subsurface soil samples will be 
collected by implementing standard techniques 
using DPT. 

Nitrates SW-846 9056A 34 

TCL VOCs SW-846 8260B 17 

TCL SVOCs SW-846 8270D/ 
8270-low level 17 

TCL 
PCBs/pesticides 

SW-846 8081B/ 
SW-846 8082A 17 

TAL Metals (total) SW-846 6020A, 
7471A, 9012A 17 

Nitroaromatics, 
Nitroamines, PETN SW-846 8330 17 

NQ SW-846 8330 17 

NC EPA 353.2M 34 

NG SW-846 8330 17 

Perchlorate SW-846 6850 17 

pH SW-846 9045D 17 

TOC Lloyd Kahn 17 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

Because propellant grains consist 
mostly of NC, diphenylamine, and 
nitrates, all samples will be analyzed 
for these constituents. Because of 
other potentially unknown site history 
(and based on experience with other 
sites at NSF-IH), the IHIRT requires full 
suite analysis (TCL VOCs, TCL SVOCs, 
TAL total metals, TCL pesticides, TCL 
PCBs, explosives [including PETN, NG, 
NC, NQ], and perchlorate) on  an 
estimated half of the samples to 
assess the spatial distribution of these 
contaminants across the site for the 
IHIRT to use in making decisions. The 
samples will also be analyzed for pH 
and TOC to support the data 
interpretation. Worksheet #9 presents 
more details on the rationale for the 
parameters selected.  

The building subsurface soil sampling 
analysis for UXO 9 will:  1) determine 
the nature and extent of site-related 
contaminants in surface soil, 2) assess 
whether concentrations of chemical 
contaminants present unacceptable 
risks to human health or the 
environment, and 3) determine if 
constituent concentrations in 
subsurface soil warrant action. 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

Discrete 
Surface 
Sampling for 
Select Railroad 
Areas 

(Operational 
Area – UXO 9) 

0 to 6 inches 
bgs 

TCL VOCs SW-846 8260B 36 

An estimated 36 discrete surface soil 
samples and an estimated 17 
composite surface soil samples will be 
collected from the railroad locations 
shown in Figure 7. Worksheet # 11 
provides information on the areas of 
railroad selected for sampling; they 
are along the tracks adjacent to the 
buildings, which are the areas 
potentially more contaminated than 
areas between buildings.  

The 0- to 6-inch depth interval will be 
sampled because this is the depth 
interval that is used for surface soil 
evaluation in the HHRA and ERA.   

Worksheet #11 has details on the 
discrete and composite samples. The 
discrete samples will be collected from 
railroad areas adjacent to an 
estimated 9 buildings and will be 
analyzed only for VOCs.  

This is the chemical contamination component 
of the RI for UXO 9. 

Discrete and composite surface soil samples will 
be collected using hand trowels and anomaly 
avoidance techniques.  

Composite 
Surface Soil 
Sampling for 
Railroad Areas 

(Operational 
Area –UXO 9) 

Nitrates SW-846 8330 17 

Diphenylamine SW-846 8330 17 

TCL SVOCs SW-846 8270D/ 
8270-low level 9 

TCL 
PCBs/pesticides 

SW-846 8081B/ 
SW-846 8082A 9 

TAL Metals (total) SW-846 6020A, 
7471A, 9012A 9 

Nitroaromatics, 
Nitroamines, PETN SW-846 8330 9 

NQ SW-846 8330 9 

NC EPA 353.2M 17 

NG SW-846 8330 9 

Perchlorate SW-846 6850 9 

pH SW-846 9045D 9 

TOC Lloyd Kahn 9 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

Each composite sample will consist of 
four discrete samples. Because 
propellant grains consist mostly of NC, 
diphenylamine, and nitrates, all 
composite samples will be analyzed 
for these constituents. Because of 
other potentially unknown site history 
(and based on experience with other 
sites at NSF-IH), the IHIRT requires full 
suite analysis (TCL SVOCs, TAL total 
metals, TCL pesticides, TCL PCBs, 
explosives [including PETN, NG, NC, 
NQ], and perchlorate) on  an 
estimated 9 composite samples to 
assess the spatial distribution of these 
contaminants across the site for the 
IHIRT to use in making decisions. The 
samples will also be analyzed for pH 
and TOC to support the data 
interpretation. Worksheet #9 presents 
more details on the rationale for the 
parameters to be analyzed. 

The railroad surface soil sampling 
analysis for UXO 9 will:  1) determine 
the nature and extent of chemical 
contamination, 2) assess whether 
concentrations of chemical 
contaminants present unacceptable 
risks to human health or the 
environment, and 3) determine if 
constituent concentrations in surface 
soil warrant action. 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

Discrete 
Subsurface 
Sampling for 
Railroad Area 

(Operational 
Area – UXO 9) 

Original 
ground surface 
(which is the 
covered 
railroad ties) 
down to 12 
inches 

TCL VOCs SW-846 8260B 36 

An estimated 36 discrete subsurface 
soil samples and an estimated 17 
composite subsurface soil samples will 
be collected from the railroad 
locations shown in Figure 7. 
Worksheet #11 provides information 
on the areas of railroad selected for 
sampling; they are along the tracks 
adjacent to the buildings, which are 
the areas potentially more 
contaminated than areas between 
buildings.  

The sample depth interval is from the 
railroad ties down to 12 inches below 
the ties; this depth interval will be 
sampled because this is the depth 
interval that is used for subsurface soil 
evaluation in the HHRA and ERA.   

Worksheet #11 has details on the 
discrete and composite samples. The 
discrete samples will be collected from 
railroad areas adjacent to an 
estimated 9 buildings and will be 
analyzed only for VOCs. 

This is the chemical contamination component 
of the RI for UXO 9. 

Discrete and composite subsurface soil samples 
will be collected by implementing standard 
techniques using DPT.  

Composite 
Subsurface Soil 
Sampling for 
Railroad Area 

(Operational 
Area – UXO 9) 

Nitrates SW-846 8330 17 

Diphenylamine SW-846 8330 17 

TCL SVOCs SW-846 8270D/ 
8270-low level 9 

TCL 
PCBs/pesticides 

SW-846 8081B/ 
SW-846 8082A 9 

TAL Metals (total) SW-846 6020A, 
7471A, 9012A 9 

Nitroaromatics, 
Nitroamines, PETN SW-846 8330 9 

NQ SW-846 8330 9 

NC EPA 353.2M 17 

NG SW-846 8330 9 

Perchlorate SW-846 6850 9 

pH SW-846 9045D 9 

TOC Lloyd Kahn 9 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

Each composite sample will consist of 
four discrete samples. Because 
propellant grains consist mostly of NC, 
diphenylamine, and nitrates, all 
composite samples will be analyzed 
for these constituents. Because of 
other potentially unknown site history 
(and based on experience with other 
sites at NSF-IH), the IHIRT requires full 
suite analysis (TCL SVOCs, TAL total 
metals, TCL pesticides, TCL PCBs, 
explosives [including PETN, NG, NC, 
NQ], and perchlorate) on an estimated 
9 composite samples to assess the 
spatial distribution of these 
contaminants across the site for the 
IHIRT to use in making decisions. The 
samples will also be analyzed for pH 
and TOC to support the data 
interpretation. Worksheet #9 presents 
more details on the rationale for the 
parameters to be analyzed.  

The railroad subsurface soil sampling 
analysis for UXO 9 will:  1) determine 
the nature and extent of site-related 
contaminants, 2) assess whether 
concentrations of chemical 
contaminants present unacceptable 
risks to human health or the 
environment, and 3) determine if 
constituent concentrations in 
subsurface soil warrant action. 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

SMI Surface 
Soil Sample 

(Non-
operational 
Area – UXO 9) 

0 to 2 inches 
bgs 

TAL Metals (total) SW-846 6020A, 
7471A, 9012A 1 An estimated one SMI surface soil 

sample will be collected from the non-
operational areas shown in Figure 7. 

Worksheet #11 provides the definition 
of the non-operational area.  

The SMI will be a composite sample of 
100 plugs of 0- to 2-inch surface soil 
samples collected over the sampling 
unit. 30–100 plugs are recommended 
by the SMI SOP to achieve sufficient 
soil mass for analysis. Soil will be 
collected because it is unknown if any 
potential site-related contaminants 
have been transported during the 
sedimentation and erosion of the 
land. This sampling depth interval is in 
accordance with the US Army Corps of 
Engineers Interim Guidance 09-02, 
Implementation of Incremental 
Sampling (IS) of Soil for the Military 
Munitions Response Program (2009).  

The SMI sample will be analyzed for 
TAL metals and explosives (including 
PETN, NQ, NC, and NG), and 
perchlorate. The sample for metals 
will not undergo grinding because the 
samples collected and analyzed for 
facility-wide background data did not 
undergo grinding. To be able to 
compare the site data to background 
data, the site samples will not undergo 
grinding. The sample for explosives 
analysis will undergo grinding because 
there are no facility-wide explosives 
data against which to compare the 
data.  

This is the chemical contamination component 
of the RI. 

The SMI soil sampling will be conducted using 
the incremental sampling strategy and approach 
in general accordance with the guidance 
document prepared by the US Army Corps of 
Engineers Interim Guidance 09-02, 
Implementation of Incremental Sampling (IS) of 
Soil for the Military Munitions Response 
Program (2009).  

Nitroaromatics, 
Nitroamines, PETN SW-846 8330B 1 

NQ SW-846 8330B 1 

NC EPA 353.2 1 

NG SW-846 8330 1 

Perchlorate SW-846 6850 1 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

Because there is no indication of any 
source area in the non-operational 
area, the SMI sample will determine 
the presence or absence of 
contamination If contamination is 
present, it will be decided if this 
contamination presents an 
unacceptable risk. 

 

Groundwater 
from 
Monitoring 
Wells 

(UXO 9) 

TBD 

(assumed to be 
approximately 
20 feet bgs; 
depends on 
depth to water 
table) 

TCL VOCs SW-846 8260B 3 An estimated 3 monitoring well 
groundwater samples will be collected 
from permanent monitoring wells at 
the locations shown in Figure 7. 
The monitoring well locations (one 
upgradient of the site near Building 
206, one in the depressed area in the 
center of the site near Building 175, 
and one downgradient of the site 
south of Building 176) were selected 
to assess potential groundwater 
contamination across the site. 
Because of other potentially unknown 
site history (and based on experience 
with other sites at NSF-IH), the IHIRT 
requires full suite analysis (TCL VOCs, 
TCL SVOCs, TAL metals [total and 
dissolved], TCL pesticides, TCL PCBs, 
explosives [including PETN, NG, NC, 
NQ], and perchlorate) on the three 
samples for use in making decisions. 
Total and dissolved metals will be 
analyzed to determine the ratio of 
metals present in the dissolved phase 
versus metals adsorbed to particulate 
matter in the groundwater. These 
data will be used to evaluate the 
phase distribution and transport of  

This is the chemical contamination component 
of the RI for UXO 9. 

Groundwater samples will be collected by 
implementing standard techniques such as low-
flow purging. 

TCL SVOCs SW-846 8270D/ 
8270-low level 3 

TCL 
PCBs/pesticides 

SW-846 8081B/ 
SW-846 8082A 3 

TAL Metals (total 
and dissolved) 

SW-846 6020A, 
7470A, 9012A 3 

Nitroaromatics, 
Nitroamines, PETN SW-846 8330 3 

NQ SW-846 8330 3 

NC EPA 353.2M 3 

NG SW-846 8330 3 

Perchlorate SW-846 6850 3 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

potential contamination, and support 
future remedial alternatives if 
necessary. 
Worksheet #9 presents more details 
on the rationale for the parameters to 
be analyzed.  
The groundwater sampling analysis at 
UXO 9 will:  1) determine the nature 
and extent of site-related 
contaminants, 2) assess whether 
concentrations of chemical 
contaminants present unacceptable 
risks to human health or the 
environment, and 3) determine if 
constituent concentrations in 
groundwater warrant action. 

 

In Situ 
Groundwater 

(UXO 9) 

TBD 

(assumed to be 
approximately 
20 feet bgs; 
depends on 
depth to water 
table) 

TCL VOCs SW-846 8260B 7 An estimated 7 in situ groundwater 
samples will be collected from the soil 
boring locations shown in Figure 7. 

The DPT locations were selected to 
augment permanent monitoring well 
data on the nature and extent of 
contamination in the groundwater 
across, upgradient, and downgradient 
of the site.  

Because of other potentially unknown 
site history (and based on experience 
with other sites at NSF-IH), the IHIRT 
requires full suite analysis (TCL VOCs, 
TCL SVOCs, TAL metals [total and 
dissolved], TCL pesticides, TCL PCBs, 
explosives [including PETN, NG, NC, 
NQ], and perchlorate) on the seven 
samples for use in making decisions. 
Total and dissolved metals will be  

This is the chemical contamination component 
of the RI for UXO 9. 

In situ groundwater samples will be collected by 
implementing standard techniques using DPT. 

The depth to groundwater is unknown; it will be 
determined in the field. 

TCL SVOCs SW-846 8270D/ 
8270-low level 7 

TCL 
PCBs/pesticides 

SW-846 8081B/ 
SW-846 8082A 7 

TAL Metals (total 
and dissolved) 

SW-846 6020A, 
7470A, 9012A 7 

Nitroaromatics, 
Nitroamines, PETN SW-846 8330 7 

NG SW-846 8330 7 

NC EPA 353.2M 7 

NG SW-846 8330 7 

Perchlorate SW-846 6850 7 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

analyzed to determine the ratio of 
metals present in the dissolved phase 
versus metals adsorbed to particulate 
matter in the groundwater. These 
data will be used to evaluate the 
phase distribution and transport of 
potential contamination, and support 
future remedial alternatives if 
necessary. 

Worksheet #9 presents more details 
on the rationale for the parameters to 
be analyzed. 

The in situ groundwater sampling 
analysis for UXO 9 will:  1) determine 
the nature and extent of site-related 
contaminants and 2) support the 
decision for the path forward for UXO 
9. 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

UXO 11 – The Valley 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

Discrete 
Surface Soil 

(UXO 11) 

0 to 6 inches 
bgs 

TAL Metals 
(total) 

SW-846 6020A, 
7471A, 9012A 30 

An estimated 30 surface soil samples will 
be collected from the locations shown in 
Figure 5. The IHIRT agreed that these 
locations should spatially cover the 14 
acres not investigated during the SI, and 
should avoid roads and the golf course. 
These samples locations, combined with 
the data collected during the RI, will 
sufficiently delineate the surface soil at 
the site.  Surface soil will be collected 
because it is believed to be potentially 
affected by the former activities 
(development and testing of numerous 
ordnance items) and transport 
mechanisms described in Worksheet 
#10.  

The 0- to 6-inch depth interval will be 
sampled because this is the depth 
interval that is used for surface soil 
evaluation in the HHRA and ERA.  

Previous sampling of the soil indicated 
elevated concentrations of metals and 
explosives. Therefore, samples collected 
under this UFP-SAP will be analyzed for 
TAL metals, explosives (including PETN, 
NG, NC, and NQ), and perchlorate. The 
samples will also be analyzed for pH, 
TOC, and grain size (a subset) to support 
the data interpretation. The surface soil 
sampling analysis for UXO 11 will 1) 
determine the nature and extent of MC, 
2) evaluate if concentrations of MC 
present unacceptable risks to human 
health or the environment, and 3) 
determine if constituent concentrations 
in surface soil warrant action. 

This is the MC investigation portion of the RI for 
UXO 11. 

Discrete surface soil samples will be collected 
using hand trowels and anomaly avoidance 
techniques.  

Nitroaromatics, 
Nitroamines, 
PETN 

SW-846 8330 30 

NQ SW-846 8330 30 

NC EPA 353.2M 30 

NG SW-846 8330 30 

Perchlorate SW-846 6850 30 

pH SW-846 9045D 30 

TOC Lloyd Kahn 30 

Grain Size ASTM D422 10 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

Discrete 
Subsurface Soil 

(UXO 11) 

6 inches  to 2 
feet bgs 

TAL Metals 
(total) 

SW-846 6020A, 
7471A, 9012A 30 

An estimated 30 subsurface samples will 
be collected from the locations shown in 
Figure 5. The sample locations will be 
co-located with the surface soil sample 
locations. The IHIRT agreed that these 
locations should spatially cover the 14 
acres not investigated during the SI. and 
should avoid roads and the golf course. 
These samples locations, combined with 
the data collected during the RI, will 
sufficiently delineate the subsurface soil 
at the site. Subsurface soil will be 
collected because it is believed to be 
potentially affected by the former 
activities (development and testing 
numerous of ordnance items) and 
transport mechanisms described in 
Worksheet #10.  

The 6-inch to 24-inch depth interval will 
be sampled because this is the depth 
interval that is used for subsurface soil 
evaluation in the HHRA and ERA. 
Previous sampling of the soil indicated 
elevated concentrations of metals and 
explosives. Therefore, samples collected 
under this UFP-SAP will be analyzed for 
TAL metals, explosives (PETN, NG, NC, 
and NQ), and perchlorate. The samples 
will also be analyzed for pH and TOC to 
support the data interpretation. 

The subsurface soil sampling analysis for 
UXO 11 will 1) determine the nature and 
extent of MC, 2) evaluate if 
concentrations of MC present 
unacceptable risks to human health or 
the environment, and 3) determine if 
constituent concentrations in subsurface 
soil warrant action. 

This is the MC investigation portion of the RI for 
UXO 11. 

Discrete subsurface soil samples will be 
collected by implementing standard techniques 
using DPT.  

Nitroaromatics, 
Nitroamines, 
PETN 

SW-846 8330 30 

NQ SW-846 8330 30 

NC EPA 353.2M 30 

NG SW-846 8330 30 

Perchlorate SW-846 6850 30 

pH SW-846 9045D 30 

TOC Lloyd Kahn 30 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

Discrete 
Subsurface Soil 

(UXO 11) 

TBD (12 inches 
above water 
table) 

TAL Metals 
(total) 

SW-846 6020A, 
7471A, 9012A 10 

An estimated 10 subsurface soil samples 
will be collected from 12 inches above 
the water table, as mentioned in the 
legend in Figure 5, to determine 
contaminant levels in the vadose zone. 
The sample locations are ISUXO11DP31, 
ISUXO11DP32, ISUXO11DP35, 
ISUXO11DP43, ISUXO11DP45, 
ISUXO11DP47, ISUXO11DP50, 
ISUXO11DP55, ISUXO11DP57, and 
ISUXO11DP60. The sample locations will 
be co-located with five of the 
surface/subsurface sample locations. 
The IHIRT agreed that these locations 
should spatially cover the 14 acres not 
investigated during the SI and should 
avoid roads and the golf course. These 
sample locations, combined with the 
data collected during the RI, will 
sufficiently delineate the subsurface soil 
at the site. Subsurface soil will be 
collected because it is believed to be 
potentially affected by the former 
activities (development and testing 
numerous of ordnance items) and 
transport mechanisms described in 
Worksheet #10. 

Previous sampling of the soil indicated 
elevated concentrations of metals and 
explosives. Therefore, samples collected 
under this UFP-SAP will be analyzed for 
TAL metals, explosives (PETN, NG, NC, 
and NQ), and perchlorate. The samples 
will also be analyzed for pH and TOC to 
support the data interpretation. 

This is the MC investigation portion of the RI for 
UXO 11. 

Discrete subsurface soil samples will be 
collected by implementing standard techniques 
using DPT.  

Nitroaromatics, 
Nitroamines, 
PETN 

SW-846 8330 10 

NQ SW-846 8330 10 

NC EPA 353.2M 10 

NG SW-846 8330 10 

Perchlorate SW-846 6850 10 

pH SW-846 9045D 10 

TOC Lloyd Kahn 10 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

The subsurface soil sampling analysis 
for UXO 11 will:  1) determine the 
nature and extent of MC, 2) support 
the decision for the path forward, and 
3) determine if constituent 
concentrations in subsurface soil 
warrant action. 

 

Groundwater 
from 
Monitoring 
Wells 

(UXO 11) 

N/A 

TAL Metals (total 
and dissolved) 

SW-846 6020A, 
7470A, 9012A 8 An estimated 8 groundwater samples 

will be collected from the locations 
shown in Figure 5. 

The IHIRT agreed that the 8 locations 
of the groundwater samples will 
sufficiently delineate the groundwater 
at the site (upgradient to 
downgradient, and at the edge of the 
site adjacent to the Potomac River). 
Groundwater will be collected in this 
area because it is believed to be 
potentially affected by the former 
activities (development and testing of 
numerous ordnance items) and 
transport mechanisms described in 
Worksheet #10. 

Previous sampling of the groundwater 
indicated elevated concentrations of 
metals and explosives. Therefore, 
samples collected under this UFP-SAP 
will be analyzed for TAL metals (total 
and dissolved), explosives (PETN, NG, 
NC, and NQ), and perchlorate.  

This is the MC investigation portion of the RI for 
UXO 11. 

Groundwater samples will be collected by 
implementing standard techniques such as low-
flow purging. 

Nitroaromatics, 
Nitroamines, 
PETN 

SW-846 8330 8 

NQ SW-846 8330 8 

NC EPA 353.2M 8 

NG SW-846 8330 8 

Perchlorate SW-846 6850 8 

  



UNIFORM FEDERAL POLICY-SAP UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA AND UXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 112 

 

SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

Total and dissolved metals will be 
analyzed to determine the ratio of 
metals present in the dissolved phase 
versus metals adsorbed to particulate 
matter in the groundwater. These 
data will be used to evaluate the 
phase distribution and transport of 
potential contamination, and support 
future remedial alternatives if 
necessary. 

The groundwater sampling analysis for 
UXO 11 will 1) determine the nature 
and extent of MC, 2) evaluate if 
concentrations of MC present 
unacceptable risks to human health or 
the environment, and 3) determine if 
constituent concentrations in 
groundwater warrant action. 

 

Sediment 

(UXO 11) 

0 to 6 inches 
below the 
unnamed 
drainage swale 
bottom 

TAL Metals 
(total) 

SW-846 6020A, 
7471A, 9012A 4 An estimated four sediment samples 

will be collected from the locations 
shown in Figure 5.  

The IHIRT agreed that the 4 locations 
of the sediment samples will 
sufficiently delineate the sediment 
along the unnamed drainage swale 
from upgradient to downgradient 
(close to the Potomac River). 
Sediment will be collected in this area 
because it is believed to be potentially 
affected by the former activities 
(development and testing of 
numerous ordnance items) and 
transport mechanisms described in 
Worksheet #10. 

This is the MC investigation portion of the RI for 
UXO 11. 

Sediment samples will be collected using 
standard techniques.  

Nitroaromatics, 
Nitroamines, 
PETN 

SW-846 8330 4 

NQ SW-846 8330 4 

NC EPA 353.2M 4 

NG SW-846 8330 4 

Perchlorate SW-846 6850 4 

Grain Size ASTM D422 4 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

Previous sampling of the soil and 
groundwater indicated elevated 
concentrations of metals and 
explosives. Therefore, samples 
collected under this UFP-SAP will be 
analyzed for TAL metals, explosives, 
PETN, NG, NC, NQ, and perchlorate. 
The samples will also be analyzed for 
grain size to support the data 
interpretation. 

The sediment sampling analysis for 
UXO 11 will 1) determine the nature 
and extent of MC, 2) evaluate if 
concentrations of MC present 
unacceptable risks to human health or 
the environment, and 3) determine if 
constituent concentrations in 
sediment warrant action. 

 

Surface Water 

(UXO 11) 
N/A 

TAL Metals (total 
and dissolved) 

SW-846 6020A, 
7470A, 9012A 4 

An estimated four surface water 
samples will be collected from the 
locations shown in Figure 5. The 
sample locations will be co-located 
with four sediment sample locations. 
The IHIRT agreed that the 4 locations 
of the surface water samples will 
sufficiently delineate the surface 
water along the unnamed drainage 
swale from upgradient to 
downgradient (close to the Potomac 
River). Surface water will be collected 
in this area because it is believed to be 
potentially affected by the former 
activities (development and testing of 
numerous ordnance items) and 
transport mechanisms described in 
Worksheet #10. 

This is the MC investigation portion of the RI for 
UXO 11. 

Surface water samples will be collected using 
standard techniques. Samples will be taken 
after the MEC investigation has been 
completed. 

 

Nitroaromatics, 
Nitroamines, 
PETN 

SW-846 8330 4 

NQ SW-846 8330 4 

NC EPA 353.2M 4 

NG SW-846 8330 4 

Perchlorate SW-846 6850 4 
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SAP Worksheet #17—Sampling Design and Rationale (continued) 

Matrix Depth of 
Samples Analysis Method Number of 

Samples Rationale Sampling Strategy 

     

Previous sampling of the soil and 
groundwater indicated elevated 
concentrations of metals and 
explosives. Therefore, samples 
collected under this UFP-SAP will be 
analyzed for TAL metals, explosives 
(ETN, NG, NC, NQ), and perchlorate. 

The surface water sampling analysis 
for UXO 11 will:  1) determine the 
nature and extent of MC, 2) assess 
whether concentrations of MC 
present unacceptable risks to human 
health or the environment, and 3) 
determine if constituent 
concentrations in surface water 
warrant action. 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table 

UXO 9 – Single Base Propellant Grains Spill Area 

Discrete Surface Soil Sampling near Ten Existing Buildings (175, 176, 177, 178, 179, 180, 181, 183, 204, and 208) 

Station ID Sampling ID1,2 Matrix 
Depth 
(units) 

Analytical Group Number of Samples (identify 
field duplicates) Sampling SOP Reference 

ISUXO9DP01 ISUXO9SS010001 

Surface Soil 
(SS) 
 
Note:  
Stations 
ISUXO9DP01 
through 
ISUXO9DP20 
are sample 
locations 
from the 10 
existing 
buildings (2 
samples per 
building). 

0 to 6 inches bgs 

All samples (estimated 
20) will be analyzed for 
NC, nitrates, and 
diphenylamine 
(See Worksheet #15) 
Half (estimated 10) of 
the samples (locations 
ISUXO9DP01, 
ISUXO9DP03, 
ISUXO9DP05,  
ISUXO9DP07, 
ISUXO9DP09, 
ISUXO9DP12, 
ISUXO9DP13,  
ISUXO9DP15, 
ISUXO9DP17, and  
ISUXO9DP20) will also 
be analyzed for TCL 
VOCs, TCL SVOCs, TCL 
pesticides and PCBs, TAL 
Metals, explosives, pH, 
TOC, and a subset of 
samples for grain size 
(Sample locations for 

i  i  i l d  
  

   
  
    
   

   

See Worksheets #14 and #20 Worksheet #14 and Attachment 
A 

ISUXO9DP02 ISUXO9SS020001 
ISUXO9DP03 
 

ISUXO9SS030001 
ISUXO9DP04 ISUXO9SS040001 
ISUXO9DP05 ISUXO9SS050001 
ISUXO9DP06 ISUXO9SS060001 
ISUXO9DP07 ISUXO9SS070001 
ISUXO9DP08 ISUXO9SS080001 
ISUXO9DP09 ISUXO9SS090001 
ISUXO9DP10 ISUXO9SS100001 
ISUXO9DP11 ISUXO9SS110001 

ISUXO9DP12 ISUXO9SS120001 

ISUXO9DP13 ISUXO9SS130001 
ISUXO9DP14 ISUXO9SS140001 
ISUXO9DP15 ISUXO9SS150001 
ISUXO9DP16 ISUXO9SS160001 
ISUXO9DP17 ISUXO9SS170001 
ISUXO9DP18 ISUXO9SS180001 
ISUXO9DP19 ISUXO9SS190001 
ISUXO9DP20 ISUXO9SS200001 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

Discrete Subsurface Soil Sampling near Ten Existing and Seven Demolished Buildings (174, 187, 188, 206, 207, 210, and Unknown Building #) 

Station ID Sampling ID1,2 Matrix Depth 
(units) Analytical Group Number of Samples (identify 

field duplicates) Sampling SOP Reference 

ISUXO9DP01 ISUXO9SB010102 Subsurface 
Soil (SB) 
 
Notes:  
Stations 
ISUXO9DP01 
through 
ISUXO9DP20 
are sample 
locations 
from the 10 
existing 
buildings (2 
samples per 
building). The 
samples from 
these 
locations are 
collocated 
with the 
discrete 
surface 
samples. 
 
Stations 
ISUXO9DP20 
through 
ISUXO9DP34 
are sample 
locations 
from the 7 
demolished 
buildings (2 
samples per 
building). 

6 to 24 inches bgs 

All samples (estimated 
34) will be analyzed for 
NC, nitrates, and 
diphenylamine 
(See Worksheet #15) 
 
Half (estimated 17) of 
the samples will also be 
analyzed for TCL VOCs, 
TCL SVOCs, TCL 
pesticides and PCBs, TAL 
Metals, explosives, pH, 
and TOC 
Figure 7 shows the 
Station IDs associated 
with each building 

See Worksheets #14 and #20 Worksheet #14 and 
Attachment A 

ISUXO9DP02 ISUXO9SB020102 
ISUXO9DP03 
 

ISUXO9SB030102 
ISUXO9DP04 ISUXO9SB040102 
ISUXO9DP05 ISUXO9SB050102 
ISUXO9DP06 ISUXO9SB060102 
ISUXO9DP07 ISUXO9SB070102 
ISUXO9DP08 ISUXO9SB080102 
ISUXO9DP09 ISUXO9SB090102 
ISUXO9DP10 ISUXO9SB100102 
ISUXO9DP11 ISUXO9SB110102 
ISUXO9DP12 ISUXO9SB120102 
ISUXO9DP13 ISUXO9SB130102 
ISUXO9DP14 ISUXO9SB140102 
ISUXO9DP15 ISUXO9SB150102 
ISUXO9DP16 ISUXO9SB160102 
ISUXO9DP17 ISUXO9SB170102 
ISUXO9DP18 ISUXO9SB180102 
ISUXO9DP19 ISUXO9SB190102 
ISUXO9DP20 ISUXO9SB200102 
ISUXO9DP21 ISUXO9SB210102 
ISUXO9DP22 ISUXO9SB220102 
ISUXO9DP23 ISUXO9SB230102 
ISUXO9DP24 ISUXO9SB240102 
ISUXO9DP25 ISUXO9SB250102 
ISUXO9DP26 ISUXO9SB260102 
ISUXO9DP27 ISUXO9SB270102 
ISUXO9DP28 ISUXO9SB280102 
ISUXO9DP29 ISUXO9SB290102 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

Station ID Sampling ID1,2 Matrix Depth 
(units) Analytical Group Number of Samples (identify 

field duplicates) Sampling SOP Reference 

ISUXO9DP30 ISUXO9SB300102 

see above see above See above 

 
 
see above See above 

ISUXO9DP31 ISUXO9SB310102 
ISUXO9DP32 ISUXO9SB320102 
ISUXO9DP33 ISUXO9SB330102 
ISUXO9DP34 ISUXO9SB340102 

Discrete Surface Soil Sampling along Railroad Track Adjacent to Buildings 174,176, 177,178, 179, 187, 204, 207, and 208  

Station ID Sampling ID1,2 Matrix 
Depth 
(units) 

Analytical Group Number of Samples (identify 
field duplicates) Sampling SOP Reference 

ISUXO9DP35A ISUXO9SS35A0001 

Surface Soil 
(SS) 
 
Note: Surface 
soil is from 
the top of the 
current 
surface along 
the tracks to 
a depth of 6 
inches bgs.   

0 to 6 inches bgs 

TCL VOCs analyses will 
be on 36 discrete 
surface samples (4 
samples per building) 
(See Worksheet #15) 

See Worksheets #14 and #20 Worksheet #14 and 
Attachment A 

ISUXO9DP35B ISUXO9SS35B0001 

ISUXO9DP35C ISUXO9SS35C0001 
ISUXO9DP35D ISUXO9SS35D0001 
ISUXO9DP38A ISUXO9SS38A0001 
ISUXO9DP38B ISUXO9SS38B0001 
ISUXO9DP38C ISUXO9SS38C0001 
ISUXO9DP38D ISUXO9SS38D0001 
ISUXO9DP39A ISUXO9SS39A0001 
ISUXO9DP39B ISUXO9SS39B0001 
ISUXO9DP39C ISUXO9SS39C0001 
ISUXO9DP39D ISUXO9SS39D0001 
ISUXO9DP40A ISUXO9SS40A0001 
ISUXO9DP40B ISUXO9SS40B0001 
ISUXO9DP40C ISUXO9SS40C0001 
ISUXO9DP40D ISUXO9SS40D0001 
ISUXO9DP42A ISUXO9SS42A0001 
ISUXO9DP42B ISUXO9SS42B0001 
ISUXO9DP42C ISUXO9SS42C0001 
ISUXO9DP42D ISUXO9SS42D0001 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

Station ID Sampling ID1,2 Matrix Depth 
(units) Analytical Group Number of Samples (identify 

field duplicates) Sampling SOP Reference 

ISUXO9DP45A ISUXO9SS45A0001 

     

ISUXO9DP45B ISUXO9SS45B0001 
ISUXO9DP45C ISUXO9SS45C0001 
ISUXO9DP45D ISUXO9SS45D0001 
ISUXO9DP47A ISUXO9SS47A0001 
ISUXO9DP47B ISUXO9SS47B0001 
ISUXO9DP47C ISUXO9SS47C0001 
ISUXO9DP47D ISUXO9SS47D0001 
ISUXO9DP49A ISUXO9SS49A0001 
ISUXO9DP49B ISUXO9SS49B0001 
ISUXO9DP49C ISUXO9SS49C0001 
ISUXO9DP49D ISUXO9SS49D0001 
ISUXO9DP51A ISUXO9SS51A0001 
ISUXO9DP51B ISUXO9SS51B0001 
ISUXO9DP51C ISUXO9SS51C0001 
ISUXO9DP51D ISUXO9SS51D0001 



UNIFORM FEDERAL POLICY-SAP UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA AND UXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 119 

 

 

SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

Discrete Subsurface Soil Sampling near Railroad Track Adjacent to Buildings 174,176, 177,178, 179, 187, 204, 207, and 208 

Station ID Sampling ID1,2 Matrix Depth 
(units) Analytical Group Number of Samples 

(identify field duplicates) Sampling SOP Reference 

ISUXO9DP35A ISUXO9SB35ATDBD 

Subsurface 
Soil (SB) 
 
Note: 
Subsurface is 
defined as 
the depth 
below the 
railroad ties, 
which was 
the original 
grade before 
the tracks 
were covered 
with soil. 
These sample 
locations are 
collocated 
with the 
discrete 
surface 
samples 
noted above.    

0 to 12 
inches 
below 
railroad ties  

 TCL VOCs analyses will 
be on 36 discrete 
subsurface samples (4 
samples per building).  
(See Worksheet #15) 

See Worksheets #14 and 
#20 

Worksheet #14 and 
Attachment A 

ISUXO9DP35B ISUXO9SB35BTDBD 

ISUXO9DP35C ISUXO9SB35CTDBD 

ISUXO9DP35D ISUXO9SB35DTDBD 
ISUXO9DP38A ISUXO9SB38ATDBD 
ISUXO9DP38B ISUXO9SB38BTDBD 
ISUXO9DP38C ISUXO9SB38CTDBD 
ISUXO9DP38D ISUXO9SB38DTDBD 
ISUXO9DP39A ISUXO9SB39ATDBD 
ISUXO9DP39B ISUXO9SB39BTDBD 
ISUXO9DP39C ISUXO9SB39CTDBD 
ISUXO9DP39D ISUXO9SB39DTDBD 
ISUXO9DP40A ISUXO9SB40ATDBD 
ISUXO9DP40B ISUXO9SB40BTDBD 
ISUXO9DP40C ISUXO9SB40CTDBD 
ISUXO9DP40D ISUXO9SB40DTDBD 
ISUXO9DP42A ISUXO9SB42ATDBD 
ISUXO9DP42B ISUXO9SB42BTDBD 
ISUXO9DP42C ISUXO9SB42CTDBD 
ISUXO9DP42D ISUXO9SB42DTDBD 
ISUXO9DP45A ISUXO9SB45ATDBD 
ISUXO9DP45B ISUXO9SB45BTDBD 
ISUXO9DP45C ISUXO9SB45CTDBD 
ISUXO9DP45D ISUXO9SB45DTDBD 
ISUXO9DP47A ISUXO9SB47ATDBD 
ISUXO9DP47B ISUXO9SB47BTDBD 
ISUXO9DP47C ISUXO9SB47CTDBD 
ISUXO9DP47D ISUXO9SB47DTDBD 
ISUXO9DP49A ISUXO9SB49ATDBD 
ISUXO9DP49B ISUXO9SB49BTDBD 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

Station ID Sampling ID1,2 Matrix Depth 
(units) Analytical Group Number of Samples 

(identify field duplicates) Sampling SOP Reference 

ISUXO9DP49C ISUXO9SB49CTDBD 

     

ISUXO9DP49D ISUXO9SB49DTDBD 
ISUXO9DP51A ISUXO9SB51ATDBD 
ISUXO9DP51B ISUXO9SB51BTDBD 
ISUXO9DP51C ISUXO9SB51CTDBD 
ISUXO9DP51D ISUXO9SB51DTDBD 

Composite Surface Soil Sampling along Railroad Tracks Adjacent to Existing and Demolished Buildings  

Station ID Sampling ID1,2 Matrix 
Depth 
(units) 

Analytical Group Number of Samples 
(identify field duplicates) Sampling SOP Reference 

ISUXO9DP35 ISUXO9SS350001 

Surface Soil 
(SS) 
 
Each 
surface soil 
sample is a 
composite 
of four 
discrete 
surface soil 
samples 
shown on 
Figure 7.   

0 to 6 inches bgs 

1. All samples 
(estimated 17) will be 
analyzed for NC, 
nitrates, and 
diphenylamine. 
2. Samples from an 
estimated 9 locations 
(station IDs 
ISUXO9DP35, 
ISUXO9DP38, 
ISUXO9DP39, 
ISUXO9DP40, 
ISUXO9DP42, 
ISUXO9DP45, 
ISUXO9DP47, 
ISUXO9DP49, and 
ISUXO9DP51) will also 
be analyzed for TCL 
SVOCs, TCL pesticides 
and PCBs, TAL metals, 
explosives, pH, and 
TOC. 
(See Worksheet #15) 

See Worksheets #14 and 
#20 

Worksheet #14 and 
Attachment A 

ISUXO9DP36 ISUXO9SS360001 

ISUXO9DP37 ISUXO9SS370001 

ISUXO9DP38 ISUXO9SS380001 

ISUXO9DP39 ISUXO9SS390001 

ISUXO9DP40 ISUXO9SS400001 

ISUXO9DP41 ISUXO9SS410001 

ISUXO9DP42 ISUXO9SS420001 

ISUXO9DP43 ISUXO9SS430001 

ISUXO9DP44 ISUXO9SS440001 

ISUXO9DP45 ISUXO9SS450001 

ISUXO9DP46 ISUXO9SS460001 

ISUXO9DP47 ISUXO9SS470001 

ISUXO9DP48 ISUXO9SS480001 

ISUXO9DP49 ISUXO9SS490001 

ISUXO9DP50 ISUXO9SS500001 

ISUXO9DP51 ISUXO9SS510001 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

Composite Subsurface Soil Sampling along Railroad Tracks Adjacent to Existing and Demolished Buildings 

Station ID Sampling ID1,2 Matrix 
Depth 
(units) 

Analytical Group Number of Samples (identify 
field duplicates) Sampling SOP Reference 

ISUXO9DP35 ISUXO9SB350102TDBD Subsurface 
Soil (SB) 
 
 
Note: 
Subsurface 
is defined as 
the depth 
below the 
railroad ties, 
which was 
the original 
grade 
before the 
tracks were 
covered 
with soil. 
 
Each 
subsurface 
soil sample 
is a 
composite 
of the four 
discrete 
subsurface 
soil samples 
shown on 
Figure 7.     

0 to 6 inches 
bgs 

1. All samples 
(estimated 17) will be 
analyzed for NC, 
nitrates, and 
diphenylamine. 
2. Samples from an 
estimated 9 locations 
(station IDs 
ISUXO9DP35, 
ISUXO9DP38, 
ISUXO9DP39, 
ISUXO9DP40, 
ISUXO9DP42, 
ISUXO9DP45, 
ISUXO9DP47, 
ISUXO9DP49, and 
ISUXO9DP51) will also 
be analyzed for TCL 
VOCs, TCL SVOCs, TCL 
pesticides and PCBs, TAL 
metals, explosives, pH, 
and TOC. 
 (See Worksheet #15) 

See Worksheets #14 and #20 Worksheet #14 and 
Attachment A 

ISUXO9DP36 ISUXO9SB360102BD 

ISUXO9DP37 ISUXO9SB370102 

ISUXO9DP38 ISUXO9SB380102 

ISUXO9DP39 ISUXO9SB390102 

ISUXO9DP40 ISUXO9SB400102 

ISUXO9DP41 ISUXO9SB410102 

ISUXO9DP42 ISUXO9SB420102 

ISUXO9DP43 ISUXO9SB430102 

ISUXO9DP44 ISUXO9SB440102 

ISUXO9DP45 ISUXO9SB450102 

ISUXO9DP46 ISUXO9SB460102 

ISUXO9DP47 ISUXO9SB470102 

ISUXO9DP48 ISUXO9SB480102 

ISUXO9DP49 ISUXO9SB490102 

ISUXO9DP50 ISUXO9SB500102 

ISUXO9DP51 

ISUXO9SB510102 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

Groundwater Monitoring Well Sampling 

Station ID Sampling ID1,2 Matrix 
Depth 
(units) 

Analytical Group Number of Samples (identify 
field duplicates) Sampling SOP Reference 

ISUXO9MW01 ISUXO9MW01MMYY 
Groundwater 
(GW) N/A 

TCL VOCs, TCL SVOCs, 
TCL pesticides and PCBs, 
TAL metals, explosives 
(See Worksheet #15) 

See Worksheets #14 and #20 Worksheet #14 and 
Attachment A 

ISUXO9MW02 ISUXO9MW02MMYY 

ISUXO9MW03 ISUXO9MW03MMYY 

In Situ Groundwater Sampling – DPT 

Station ID Sampling ID1,2 Matrix 
Depth 
(units) 

Analytical Group Number of Samples (identify 
field duplicates) Sampling SOP Reference 

ISUXO9DP103 ISUXO9GW01MMYY 

Direct-Push 
Groundwater 
(DW) 

N/A 

TCL VOCs, TCL SVOCs, 
TCL pesticides and PCBs, 
TAL metals, explosives 
(See Worksheet #15) 

See Worksheets #14 and #20 Worksheet #14 and 
Attachment A 

ISUXO9DP104 ISUXO9GW02MMYY 
ISUXO9DP105 ISUXO9GW03MMYY 
ISUXO9DP106 ISUXO9GW04MMYY 
ISUXO9DP107 ISUXO9GW05MMYY 
ISUXO9DP108 ISUXO9GW06MMYY 
ISUXO9DP109 ISUXO9GW07MMYY 

SMI Surface Soil Sampling 

Station ID Sampling ID1,2 Matrix 
Depth 
(units) 

Analytical Group Number of Samples (identify 
field duplicates) Sampling SOP Reference 

ISUXO9SMI01 ISUXO9SMI010001 
Soil (random 
incremental 
sample) 

0 to 2 inches bgs 
TAL metals and 
explosives 
(See Worksheet #15) 

See Worksheets #14 and #20 Worksheet #14 and 
Attachment A 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

UXO 11 – The Valley 
Discrete Surface Soil Sampling  

Station ID Sampling ID1,2 Matrix Depth 
(units) Analytical Group Number of Samples (identify 

field duplicates) Sampling SOP Reference 

ISUXO11DP31 ISUXO11SS310001 

Surface Soil (SS) 0 to 6 inches bgs 

TAL metals, explosives, 
pH, TOC, and grain size 
(Grain size analyses will 
be conducted on sample 
locations ISUXO11DP31, 
DP34, DP36, DP38, 
DP40, DP48, DP50, 
DP51, DP58, and DP59) 
(See Worksheet #15) 

See Worksheets #14 and #20 Worksheet #14 and 
Attachment A 

ISUXO11DP32 ISUXO11SS320001 
ISUXO11DP33 ISUXO11SS330001 
ISUXO11DP34 ISUXO11SS340001 
ISUXO11DP35 ISUXO11SS350001 
ISUXO11DP36 ISUXO11SS360001 
ISUXO11DP37 ISUXO11SS370001 
ISUXO11DP38 ISUXO11SS380001 
ISUXO11DP39 ISUXO11SS390001 
ISUXO11DP40 ISUXO11SS400001 
ISUXO11DP41 ISUXO11SS410001 
ISUXO11DP42 ISUXO11SS420001 
ISUXO11DP43 ISUXO11SS430001 
ISUXO11DP44 ISUXO11SS440001 
ISUXO11DP45 ISUXO11SS450001 
ISUXO11DP46 ISUXO11SS460001 
ISUXO11DP47 ISUXO11SS470001 
ISUXO11DP48 ISUXO11SS480001 
ISUXO11DP49 ISUXO11SS490001 
ISUXO11DP50 ISUXO11SS500001 
ISUXO11DP51 ISUXO11SS510001 
ISUXO11DP52 ISUXO11SS520001 
ISUXO11DP53 ISUXO11SS530001 
ISUXO11DP54 ISUXO11SS540001 
ISUXO11DP55 ISUXO11SS550001 
ISUXO11DP56 ISUXO11SS560001 
ISUXO11DP57 ISUXO11SS570001 
ISUXO11DP58 ISUXO11SS580001 
ISUXO11DP59 ISUXO11SS590001 
ISUXO11DP60 ISUXO11SS600001 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

Discrete Subsurface Soil Sampling from 6 inches to 24 inches bgs  

Station ID Sampling ID1,2 Matrix Depth 
(units) Analytical Group Number of Samples (identify 

field duplicates) Sampling SOP Reference 

ISUXO11DP31 ISUXO11SB310102 

Subsurface Soil 
(SB) 

(6 to 24 inches 
bgs) 

TAL metals, explosives, 
pH, and TOC 
(See Worksheet #15) 

See Worksheets #14 and #20 Worksheet #14 and 
Attachment A 

ISUXO11DP32 ISUXO11SB320102 
ISUXO11DP33 ISUXO11SB330102 
ISUXO11DP34 ISUXO11SB340102 
ISUXO11DP35 ISUXO11SB350102 
ISUXO11DP36 ISUXO11SB360102 
ISUXO11DP37 ISUXO11SB370102 
ISUXO11DP38 ISUXO11SB380102 
ISUXO11DP39 ISUXO11SB390102 
ISUXO11DP40 ISUXO11SB400102 
ISUXO11DP41 ISUXO11SB410102 
ISUXO11DP42 ISUXO11SB420102 
ISUXO11DP43 ISUXO11SB430102 
ISUXO11DP44 ISUXO11SB440102 
ISUXO11DP45 ISUXO11SB450102 
ISUXO11DP46 ISUXO11SB460102 
ISUXO11DP47 ISUXO11SB470102 
ISUXO11DP48 ISUXO11SB480102 
ISUXO11DP49 ISUXO11SB490102 
ISUXO11DP50 ISUXO11SB500102 
ISUXO11DP51 ISUXO11SB510102 
ISUXO11DP52 ISUXO11SB520102 
ISUXO11DP53 ISUXO11SB530102 
ISUXO11DP54 ISUXO11SB540102 
ISUXO11DP55 ISUXO11SB550102 
ISUXO11DP56 ISUXO11SB560102 
ISUXO11DP57 ISUXO11SB570102 
ISUXO11DP58 ISUXO11SB580102 
ISUXO11DP59 ISUXO11SB590102 
ISUXO11DP60 ISUXO11SB600102 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

Discrete Subsurface Soil Sampling above the water table 

Station ID Sampling ID1,2 Matrix 
Depth 
(units) 

Analytical Group Number of Samples (identify 
field duplicates) Sampling SOP Reference 

ISUXO11DP31 ISUXO11SB31TDBD 

Subsurface Soil 
(SB) 

TBD 
(it will be collected 
12 inches above 
the water table) 

TAL metals, explosives, 
pH, and TOC 
(See Worksheet #15) 

See Worksheets #14 and #20 Worksheet #14 and 
Attachment A 

ISUXO11DP32 ISUXO11SB32TDBD 
ISUXO11DP35 ISUXO11SB35TDBD 
ISUXO11DP43 ISUXO11SB43TDBD 
ISUXO11DP45 ISUXO11SB45TDBD 
ISUXO11DP47 ISUXO11SB47TDBD 
ISUXO11DP50 ISUXO11SB50TDBD 
ISUXO11DP55 ISUXO11SB55TDBD 
ISUXO11DP57 ISUXO11SB57TDBD 
ISUXO11DP60 ISUXO11SB60TDBD 

Sediment Sampling (co-located with Surface Water Sampling) 

Sampling Location/ ID 
Number Sampling ID1,2 Matrix 

Depth 
(units) 

Analytical Group Number of Samples 
(identify field duplicates) Sampling SOP Reference 

ISUXO11SD01 ISUXO11SD01MMYY 

Sediment (SD) 0 to 6 inches bgs 
TAL metals, explosives, 
and grain size 
(See Worksheet #15) 

See Worksheets #14 and 
#20 

Worksheet #14 and 
Attachment A 

ISUXO11SD02 ISUXO11SD02MMYY 

ISUXO11SD03 ISUXO11SD03MMYY 

ISUXO11SD04 ISUXO11SD04MMYY 

Surface Water Sampling (co-located with Sediment Sampling) 

Sampling Location/ 
ID Number Sampling ID1,2 Matrix Depth 

(units) Analytical Group Number of Samples 
(identify field duplicates) Sampling SOP Reference 

ISUXO11SW01 ISUXO11SW01MMYY 
Surface Water 
(SW) N/A 

TAL metals and 
explosives 
(See Worksheet #15) 

See Worksheets #14 and 
#20 

Worksheet #14 and Attachment 
A 

ISUXO11SW02 ISUXO11SW02MMYY 
ISUXO11SW03 ISUXO11SW03MMYY 
ISUXO11SW04 ISUXO11SW04MMYY 
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued) 

Permanent Monitoring Well Groundwater Sampling 

Station ID Sampling ID1,2 Matrix 
Depth 
(units) 

Analytical Group Number of Samples 
(identify field duplicates) Sampling SOP Reference 

ISUXO11MW01 ISUXO11MW01MMYY 

Monitoring 
Well 
Groundwater 
(GW) 

TBD 
TAL metals and 
explosives 
(See Worksheet #15) 

See Worksheets #14 and 
#20 

Worksheet #14 and Attachment 
A 

ISUXO11MW02 ISUXO11MW02MMYY 
ISUXO11MW03 ISUXO11MW03MMYY 
ISUXO11MW04 ISUXO11MW04MMYY 
ISUXO11MW05 ISUXO11MW05MMYY 
ISUXO11MW06 ISUXO11MW06MMYY 
ISUXO11MW07 ISUXO11MW07MMYY 
ISUXO11MW08 ISUXO11MW08MMYY 

Notes: 

TDBD – top depth bottom depth; refers to the TBD sample depth for discrete subsurface soil samples. The depths are assumed and may be changed based on field observations. It is assumed 
that discrete subsurface soil samples will be collected continuously until groundwater is encountered. 

1. All samples are named in accordance with sample nomenclature scheme for NSF-IH. Sample IDs are in the format ISxxYYnnTDBD – where xx is site number and, YY is the matrix, nn is station 
number, and TDBD is the top and bottom sampling depth. 

2. Does not include the QA/QC requirements (field duplicate, MS, MSD, and equipment blank). Refer to Worksheets #12 and #20 for additional information. 
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SAP Worksheet #19—Analytical SOP Requirements Table 

Matrix Analytical Group1 Analytical Method / SOP 
Reference1 

Containers (Number, 
Size, and Type) 

Minimum Sample 
Amount Required 

for Analysis2 

Preservation 
Requirements 

(Chemical, 
Temperature, 

Light Protected) 

Maximum Holding Time3 
(Preparation/Analysis) 

Solids 

VOCs SW-846 8260B/ SOP202, 225 

(3) 40mL tared glass 
VOA vial (2 of deionized 
water and 1 of 
methanol) 

5g each 

Cool to 2-6°C 

48-hours to freeze for samples in DI 
water / 14 days to analysis 

SVOCs SW-846 8270D and 8270D-low 
level full scan/ SOP201, 300 

(1) 4oz glass jar 

15g 14 days to extraction, 40 days to analysis 

PEST/PCB 
SW-846 8081B/ SOP211, 343 

15g 14 days to extraction/40 days to analysis 

SW-846 8082A/ SOP211, 343 

METALs 

SW846 6020A / SA-ME-074 (1) 8oz glass jar 10g  180 days to analysis 

SW-846 7471A/ SOP104 

(1) 4oz glass jar 

0.3 g  28 days to analysis 

SW-846 9012A / SOP164, 175 1g 14 days to analysis 

Wet Chemistry 

Lloyd Kahn/ SOP221 0.25g 14 days to analysis 

SW-846 9045D / SOP187 10g 7 days to analysis 

SW-846 9056A / SOP145  2g 28 days to analysis 

EXPLOs 

SW-846 8330B (no SMI prep) / 
SOP327 

 (1) 4oz glass jar 
2g 14 days to extraction/40 days to analysis 

8330/IAAP, SOP233 2g 14 days to extraction/ 40 days to analysis 

EPA 353.2M / SOP179/SOP234  (1) 4oz glass jar 10g 28 days to analysis 

SW-846 6850 /  SOP239  (1) 4oz glass jar 5g 28 days to extraction/ 28 days to analysis 

Grain-size ASTM D422 (1) 16oz glass or plastic 
jar 500g None None 
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SAP Worksheet #19—Analytical SOP Requirements Table (continued) 

Matrix Analytical Group1 Analytical Method / SOP 
Reference1 

Containers (Number, 
Size, and Type) 

Minimum Sample 
Amount Required 

for Analysis2 

Preservation 
Requirements 

(Chemical, 
Temperature, 

Light Protected) 

Maximum Holding Time3 
(Preparation/Analysis) 

SMI 

METALs 

SW846 6020A / SA-ME-074 

2 of 32oz CWM soil jar 
(approx. 1kg of soil) 

10g  

Cool to 2-6°C 

180 days to analysis 

SW-846 7471A/ SOP104 0.3 g  28 days to analysis 

SW-846 9012A / SOP164, 175 1g 14 days to analysis 

EXPLOs 

SW-846 8330B  / SOP327 10g 14 days to extraction/40 days to analysis 

8330/IAAP, SOP233 2g 14 days to extraction/ 40 days to analysis 

EPA 353.2M / SOP179/SOP234  10g 28 days to analysis 

SW-846 6850 /  SOP239 5g 28 days to extraction/ 28 days to analysis 

Aqueous 

VOCs SW-846 8260B/ SOP202 (3) 40mL glass VOA vial 40mL 
HCl to a pH <2; 
Cool to 2-6°C; No 
headspace 

14 days to analysis 

SVOCs SW-846 8270D and 8270D-low 
level full scan/ SOP201, 300 

(2) 1L glass amber 
bottle 1000mL 

Cool to 2-6°C 

7 days to extraction/40 days to analysis 

PEST/PCB 
SW-846 8081B/ SOP211, 302 (2) 1L glass amber 

bottle 1000mL 7 days to extraction/40 days to analysis 

SW-846 8082A/ SOP211, 302 
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SAP Worksheet #19—Analytical SOP Requirements Table (continued) 

Matrix Analytical Group1 Analytical Method / SOP 
Reference1 

Containers (Number, 
Size, and Type) 

Minimum Sample 
Amount Required 

for Analysis2 

Preservation 
Requirements 

(Chemical, 
Temperature, 

Light Protected) 

Maximum Holding Time3 
(Preparation/Analysis) 

Aqueous 
(cont.) 

METALs 

SW846 6020A / SA-ME-074 (1) 250mL plastic bottle 50mL HNO3 to pH <2; 
Cool to 2-6°C 

180 days to analysis 

SW-846 7470A/ SOP103 (1) 250mL plastic bottle 30mL 28 days to analysis 

SW-846 9012A / SOP164, 175 (1) 250mL plastic bottle 25mL Cool to 2-6°C; 
NaOH to pH > 12 14 days to analysis 

FMETALs3 
SW846 6020A / SA-ME-074 (1) 250mL plastic bottle 50mL Field filter; HNO3 

to a pH<2; Cool to 
2-6°C 

180 days to analysis 

SW-846 7470A/ SOP103 (1) 250mL plastic bottle 30mL 28 days to analysis 

EXPLOs 

SW-846 8330/ SOP327 (2)1L glass amber bottle 1000mL 

Cool to 2-6°C 

7 days to extraction/40 days to analysis 

SW-846 8330/IAAP, SOP233 (2) 40mL VOA vial 20mL 47 days to extraction/analysis 

EPA 353.2NCl / SOP179/SOP234 (1) 250mL plastic bottle 20mL 28 days to analysis 

SW-846 6850 / SOP239 (1) 250mL plastic bottle 10mL 28 days to analysis 

Notes: 
g = gram(s) 
L = liter 
mL = milliliter(s) 
oz = ounce(s) 
VOA = volatile organic analyte 
1Specify the appropriate reference letter or number from the Analytical SOP References Table (Worksheet #23). 
2 Provide the minimum sample volume or mass requirement if it differs from the container volume. 
3 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted. 
4 The field team will field filter FMETALs so that preserved bottleware can be used. 
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SAP Worksheet #20—Field Quality Control Sample Summary Table 

Matrix Analytical Group No. of Sampling 
Locations2 

No. of Field 
Duplicates 

No. of Field 
Triplicates 

No. of 
MS/MSDs1 

No. of Field 
Blanks3 

No. of Equip. 
Blanks3 

No. of VOA 
Trip Blanks3 

Total No. of 
Samples to Lab 

UXO 9 

GW 

VOC 10 1  1  2 2 17 
SVOC 10 1  1  2  15 

PEST/PCB 10 1  1  2  15 
METAL 10 1  1  2  15 

FMETAL 10 1  1  2  15 
EXPLO 10 1  1  2  15 

SS/SB (discrete) 

VOC 27 3  2  4 4 42 
SVOC (N-

Nitrosodiphenylamine 
only) 

54 6  3  8  74 

SVOC 27 3  2  4  38 
PEST/PCB 27 3  2  4  38 

METAL 27 3  2  4  38 
EXPLO (full suite including 

PETN, NG, NQ) 27 3  2  4  38 

EXPLO (NC only) 54 6  3  8  74 
WCHEM (pH and TOC) 27       27 

WCHEM (Nitrate) 54 6  3  8  74 
GRAIN SIZE 6       6 

SO (composite 
surface soil and 
subsurface soil) 

VOC 52 6  3  4 4 72 
SVOC 18 2  1  2  24 

PEST/PCB 18 2  1  2  24 
METAL 18 2  1  2  24 

EXPLO (NC only) 34 4  2  4  46 
SVOC (N-

Nitrosodiphenylamine 
only) 

34 4  2  4  46 

EXPLO (full suite including 
PETN, NG, NQ) 18 2  1  2  24 

WCHEM (Nitrate) 34 4  2  4  46 
WCHEM (pH and TOC) 18       18 
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SAP Worksheet #20—Field Quality Control Sample Summary Table (continued) 

Matrix Analytical Group No. of Sampling 
Locations2 

No. of Field 
Duplicates 

No. of Field 
Triplicates 

No. of 
MS/MSDs1 

No. of Field 
Blanks3 

No. of Equip. 
Blanks3 

No. of VOA 
Trip Blanks3 

Total No. of 
Samples to Lab 

SMI 
METAL 1  1 1  1  6 

EXPLO 1  1 1  1  6 

UXO 11 

GW 

METAL 8 1  1  3  14 

FMETAL 8 1  1  3  14 

EXPLO 8 1  1  3  14 

SS/SB 

METAL 70 7  4  12  97 

EXPLO 70 7  4  12  97 

WCHEM (pH and TOC) 70       70 

GRAIN SIZE 10       10 

SW 

METAL 4 1  1  1  8 

FMETAL 4 1  1  1  8 

EXPLO 4 1  1  1  8 

SD 

METAL 4 1  1  1  8 

EXPLO 4 1  1  1  8 

GRAINSIZE 4       4 

Notes: 
1Although the MS/MSD is not typically considered a field QC, it is included here because location determination is often established in the field. 
2If samples will be collected at different depths at the same location, count each discrete sampling depth as a separate sampling location or station. 
3The number of equipment blanks, and trip blanks is based on a fundamental assumption of the number of sampling days each site will require. It was assumed that the groundwater 
sampling will occupy 1 day and the soil sampling will occupy a total of 8 days. 
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SAP Worksheet #21—Project Sampling SOP References Table 

Reference 
Number Title, Revision Date and / or Number 

Originating 
Organization of 
Sampling SOP 

Equipment Type 
Modified for 

Project Work? 
(Y/N) 

Comments 

SOP-001 Locating and Clearing Underground 
Utilities CH2M HILL N/A N N/A 

SOP-002 Explosives Usage and Munitions 
Response CH2M HILL Schonstedt metal detector N N/A 

SOP-003 Soil Sampling CH2M HILL 
Stainless steel, trowel, shovel, scoop, coring 
device, hand auger, split spoon, sampling tubes, 
drill rig, sample jars 

N N/A 

SOP-004 Direct-Push Soil Sample Collection CH2M HILL Truck rig, sampling rods, acetate liners, sample 
containers, PPE N N/A 

SOP-005 Sediment Sampling CH2M HILL 
Sample collection device, disposable spoon or 
spatula, measuring tape, log book, PPE, materials 
for classifying soils, and sample jars. 

N N/A 

SOP -006 Systematic Random Increment 
Sampling 

CH2M HILL Clean hardened plastic or metal scoops, spoons, 
or coring tools (such as a SMI sampling tool) 

N N/A 

SOP-007 Homogenization of Soil and Sediment 
Samples CH2M HILL Sample containers, stainless steel 

spoons/spatula/pans N N/A 

SOP-008 Direct-Push Groundwater Sample 
Collection CH2M HILL DPT rig, rods, tubing sample containers, PPE N N/A 

SOP-009 Decontamination of Personnel and 
Equipment CH2M HILL Water, detergent, methanol, PPE Y 

Phosphate-free and 
chlorine-free detergent 
(such as Detergent 8 or 
Dishbrite) must be used. 

SOP-010 Decontamination of Drilling Rigs and 
Equipment CH2M HILL Steam cleaner, water, buckets, brushed, 

methanol, detergent Y 

Phosphate-free and 
chlorine-free detergent 
(such as Detergent 8 or 
Dishbrite) must be used. 

SOP-011 Equipment Blank and Field Blank 
Preparation CH2M HILL Lab grade water, deionized water, sample 

bottles, PPE N N/A 

SOP-012 Preparing Field Log Books CH2M HILL Log book and indelible pen N N/A 

SOP-013 Chain-of-Custody CH2M HILL N/A N N/A 
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SAP Worksheet #21—Project Sampling SOP References Table (continued) 

Reference 
Number Title, Revision Date and / or Number 

Originating 
Organization of 
Sampling SOP 

Equipment Type 
Modified for 

Project Work? 
(Y/N) 

Comments 

SOP-014 Packaging and Shipping Procedures 
for Low-Concentration Samples CH2M HILL Coolers, clear tape, labels, resealable plastic 

bags, etc. N N/A 

SOP -015 Installation of Shallow Monitoring 
Wells CH2M HILL 

Drill rig, well riser/screen, sand, bentonite, 
protective casing, development pump, water 
quality meter 

N N/A 

SOP -016 Global Positioning System CH2M HILL GPS unit N N/A 

SOP -017 Disposal of Waste Fluids and Solids CH2M HILL Dept. of Transportation-approved 55-gallon 
drum, tools, pain pen N N/A 

SOP – 018 Sampling Contents of Tanks and 
Drums CH2M HILL PPE, sampling equipment, tools N N/A 

SOP – 019 Monitoring Well and Borehole 
Abandonment CH2M HILL Truck-mounted rig, augers, downhole 

compacting tool, cement, bentonite N N/A 

SOP – 020 Logging of Soil Borings CH2M HILL Pen, log book, tape measure, spatula, soil 
classification charts N N/A 

SOP – 021 Shallow Soil Sampling CH2M HILL Sample jars, spatula N N/A 

SOP – 022 Civil Surveying CH2M HILL Surveying equipment for vertical and horizontal 
survey N N/A 

SOP – 023 Soil Boring Sampling – Split Spoon CH2M HILL Latex gloves, stainless steel pan, log book, 
spatula, bottleware, decon solutions N N/A 

SOP-024 Multi RAE Photoionization Detector 
(PID) CH2M HILL PID N N/A 

SOP-025 

Field Measurement of pH, Specific 
Conductance, Turbidity, Dissolved 
Oxygen, ORP, and Temperature Using 
a Horiba or YSI Water Quality 
Parameter Meter with Flow-Through 
Cell 

CH2M HILL Horiba or YSI Meter N N/A 

SOP-026 
Low-Flow Groundwater Sampling 
from Monitoring Wells – EPA Region I 
and III 

CH2M HILL 
Submersible or peristaltic pump, water quality 
meter w/ flow through cell, tubing, PPE, sample 
containers 

N N/A 

SOP-027 Surface Water Sampling CH2M HILL Peristaltic pump, water quality meter, PPE, 
sample containers N N/A 
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SAP Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and Inspection Table 

Field Equipment Calibration 
Activity 

Maintenance 
Activity 

Testing/ 
Inspection 

Activity 
Frequency Acceptance 

Criteria CA Responsible 
Person SOP Reference 

Horiba U-22 

Calibrate probe 
using Horiba U-22 
Auto-Calibration 
Standard Solution 

Check mechanical 
and electronic 
parts, verify 
system continuity, 
check battery, 
and clean probes. 
Calibration check. 

Visual inspection 

Daily before use, 
at the end of the 
day, when 
unstable readings 
occur 

Stable readings 
after 3 minutes 

pH reads  
4.0 +/- 3% 

Conductivity reads  
4.49 +/- 3% 

Turbidity reads  
0 +/- 3% 

Clean probe with 
deionized water and 
calibrate again.  

Do not use this 
instrument if unable to 
calibrate properly. 

FTL SOP-025 in WS 
#21 

Multi RAE PID 

Calibrate using 
ambient air and 
isobutylene 100 
parts per million 
(ppm) calibration 
gas 

Recharge daily Visual Inspection Daily, before use 

Ambient air reads 
0.0 ppm +/- 3% 

Isobutylene gas 
reads 100 ppm +/- 
3% 

Follow instructions in 
manual to clean sensor, 

Do not use this 
instrument if unable to 
calibrate properly. 

FTL SOP-024 in WS 
#21 

Schonstedt metal 
detector N/A N/A N/A N/A N/A N/A N/A N/A 
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SAP Worksheet #23—Analytical SOP References Table 

Lab SOP 
Number Title, Revision Date, and Number Date reviewed if not 

revised 
Definitive or 

Screening Data 
Matrix and Analytical 

Group Instrument Organization Performing 
Analysis Variance to QSM Modified for Project 

Work?  

SOP103 
Mercury Analysis in Water by Manual Cold Vapor Technique Methods USEPA 
SW846 7470A & 245.1 CLP-M  4.1 (NJDEP DOES NOT ACCEPT CLPILM 04.1 AFTER 
JUNE, 2003),  ADDENDUM FOR USEPA CLP ILM 05.2 R20 

5/16/2011 
(in review) Definitive aqueous, mercury Cold vapor atomic 

absorption (CVAA) Empirical Laboratories None No 

SOP104 
Mercury Analysis in Soil/Sediment by Manual Cold Vapor Technique Methods 
SW846 7471A, 7471A , EPA 245.5 & CLPILM 04.1 (NJDEP DOES NOT ACCEPT CLPILM 
04.1 AFTER JUNE, 2003),  ADDENDUM FOR USEPA CLP ILM 05.2 R20 

5/16/2011 
(in review) Definitive solid, mercury CVAA Empirical Laboratories None No 

SOP145 
Determination of Inorganic Anions in water by ION Chromatograph using the 
Dionex dx-500 Ion Chromatograph with Hydroxide Eluent and Dionex AS18 Column, 
USEPA Method 300.0/SW846 Method 9056; R09 08/20/2012 

NA Definitive Wetchem Soil/Water IC Empirical Laboratories None No 

SOP145A Anion Leaching Procedure Standard Operational Procedure (SOP); R02 09/07/2012 09/10/2012 Preparation Wetchem Soil IC Empirical Laboratories None No 

SOP164 

Distillation of Aqueous/Solid Samples for Cyanide, Total and Amenable; SW846 
METHOD 9012A, USEPA Methods 335.1, 335.4, Standard Methods SM 4500-CN 
C,G, 18th, 19th ED. / CLP ILMO 4.1See Addendum for USEPA CLPILM 05.2 (Aqueous, 
Soil/Sediment) R16 

5/16/2011 
(in review) Definitive solid and aqueous, 

cyanide Preparative Empirical Laboratories None No 

SOP175 

Post-Distillation Analysis for Cyanide Using LACHAT Flow Injection Analyzer 
Methods 335.4;(SW846) 9012A/B, Standard Methods 21st Edition USEPA-CLP 4.1, 
(NJDEP does not accept CLPILM 04.1 after June, 2003) Addendum for USEPA 
CLPILM 05.2 Aqueous & Soil/Sediment R11 

9/16/2011 Definitive solid and aqueous, 
cyanide Lachat Empirical Laboratories None No 

SOP179 Nitrate/Nitrite, Nitrite in Surface Water, Wastewater 0.02 to 2.0 mg N/L and NO3- 
or NO2- By EPA Method 353.2 R08 6/8/2012 Screening Wetchem Soil Probe Empirical Laboratories None No 

SOP187 Electrometric Determination of pH R09 6/8/2012 Screening solid, pH Probe Empirical Laboratories None No 

SOP201 
GC/MS SEMIVOLATILES and LOW-CONCENTRATION PAHs BY EPA METHOD 625 
AND SW846 METHOD 8270C AND 8270D INCLUDING ADDITIONAL APPENDIX IX 
COMPOUNDS R21 

5/16/2011 
(in review) Definitive solid and aqueous, 

SVOCs 

Gas Chromatograph/Mass 
Spectrometer 

(GC/MS) 
Empirical Laboratories None No 

SOP202 GC/MS Volatiles by EPA Method 624 & SW846 Method 8260B Including Appendix 
IX Compounds, R24 9/13/2011 Definitive solid and aqueous, VOCs GC/MS Empirical Laboratories None No 

SOP211 
Gas Chromatography/Electron Capture Detector (GC/ECD) Organochlorine 
Pesticides/Polychlorinated Biphenyls (PCB) by EPA Method 608/608.2 or SW846 
Method 8081A/8082 or 8081B/8082A, R24 

5/16/2011 
(in review) Definitive solid and aqueous, 

pesticides and PCBs GC/ECD Empirical Laboratories None No 

SOP221 Total Organic Carbon (TOC) by SM5310C, SW846 Method 9060/9060A and Lloyd 
Kahn Method "Determination of TOC in Sediment", R10 8/22/2011 Screening solid, TOC TOC Analyzer Empirical Laboratories None No 

SOP225 GC/MS Volatile Non-Aqueous Matrix Extraction Using SW-846 Method 5035/5035A 
for 8260B Analysis, R10 3/6/2012 Definitive solid, VOCs Preparative Empirical Laboratories None No 

SOP233 Nitroguanidine in Soil and Water By High Performance Liquid Chromatography 
(HPLC), R04 10/6/2011 Definitive solid and aqueous, 

explosives 

High-Performance Liquid 
Chromatograph/ultraviolet-

visual (HPLC/UV-vis) 
Empirical Laboratories None No 

SOP234 Analysis of Nitrocellulose in Aqueous and Non-Aqueous Samples by Basic 
Hydrolysis and Measurement of Nitrate and Nitrite (Modified 353.2), R03 9/16/2011 Definitive solid and aqueous, 

Nitrocellulose Lachat Empirical Laboratories None No 

SOP239 
Perchlorate in Water, Soil, and Solid Waste Using High Performance Liquid 
Chromatography/ Electrospray Ionization/ Mass Spectrometry by SW846 Method 
6850, R08 

9/16/2011 Definitive solid and aqueous, 
Perchlorate 

High-Performance Liquid 
Chromatograph/ 

Electrospray Ionization/ 
Mass Spectrometer 

(HPLC/ESI/MS) 

Empirical Laboratories None No 

SOP300 GC/MS Semi-Volatile BNA-Aqueous Matrix Extraction Using SW-846 Method 3510C 
for 8270C/625 Analysis, R20 3/20/2012 Definitive aqueous, SVOCs Preparative Empirical Laboratories None No 
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SAP Worksheet #23—Analytical SOP References Table (continued) 

Lab SOP Number Title, Revision Date, and Number Date reviewed if not 
revised 

Definitive or 
Screening Data Matrix and Analytical Group Instrument Organization Performing 

Analysis Variance to QSM Modified for Project 
Work?1  

SOP302 Pesticide/PCBs Aqueous Matrix Extraction for EPA Method 608/608.2 and SW846 
Method 8081/8082 Using SW846 Method 3510C, R20 6/7/2012 Definitive aqueous, pesticides and 

PCBs Preparative Empirical Laboratories None No 

SOP327 Nitroaromatics and Nitramines by High Performance Liquid Chromatography (HPLC) 
Method 8330, 8330, 8330B and 8332, R21 10/31/2011 Definitive solid and aqueous, 

explosives HPLC/UV-vis Empirical Laboratories None No 

SOP343 BNA & Pesticide/PCBs & TPH Non-Aqueous Matrix (Microwave Extraction) Using SW-
846 Method 3546, R04 6/4/2012 Definitive solid, SVOCs Preparative Empirical Laboratories None No 

QS10 Laboratory Sample Receiving, Log In and Storage R18 9/16/2011 NA Receiving NA Empirical Laboratories None No 

QS14 Analytical Laboratory Waste Disposal R07 4/30/2012 NA Disposal NA Empirical Laboratories None No 

SA-CU-01 Sample Receipt Procedures (Rev. 8a) 2/3/2012 Definitive Receiving NA 

TestAmerica Savannah 

None No 

SA-ME-074 Elements by ICP-MS (Rev. 6) 6/9/2011 Definitive Aqueous & Soil 
Metals 

(Inductively Coupled 
Plasma/Mass 

Spectrometer)  
(ICP-MS) 

None No 

SA-ME-050 Liquid Preparation Procedures for ICP and ICP-MS (Rev. 13) 6/9/2011 Definitive Aqueous 
Metals NA None No 

SA-ME-051 Soil Preparation Procedures for ICP and ICP-MS (Rev. 7) 10/15/2011 Definitive Soil 
Metals NA None No 

ASTM D422 Standard Test Method for Particle-Size Analysis of Soils, Designation D 422-63, 
Reapproved 1990 NA Screening Soil 

Grain Size NA Beaver Engineering None No 

Notes:  
DoD Environmental  Laboratory Accreditation Program (ELAP) certification is required for analyses which generate definitive data. Empirical Laboratories' DoD ELAP certification is valid through January 30, 2013 and TestAmerica-Savannah's DoD ELAP certification is valid through February 28, 2013. 
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SAP Worksheet #24—Analytical Instrument Calibration Table 

Instrument3 Calibration Procedure Frequency of Calibration Acceptance Criteria CA Person Responsible 
for CA2 

SOP 
Reference1 

GC/MS  
(VOCs) 

Tuning Prior to initial calibration (ICAL) and at 
the beginning of each 12-hour period. Refer to method for specific ion criteria.  Retune instrument and verify. Rerun affected samples. Flagging criteria 

are not appropriate. 

Analyst/ Supervisor SOP202 

ICAL - for all analytes a minimum of 
five points must be used for linear 
regression, six points for second order 
regression 

ICAL prior to sample analysis. 

1) Average response factor (RF) for system performance check compounds 
(SPCCs): VOCs ≥ 0.30 for chlorobenzene and 1,1,2,2-tetrachloroethane; ≥ 0.1 
for chloromethane, bromoform and 1,1-dichloroethane. 
2) RSD for RFs for calibration check compounds : VOCs ≤ 30% and one option 
below: 
-Option 1: RSD for each analyte ≤ 15%. 
-Option 2: linear least squares regression r ≥ 0.995.  
-Option 3: non-linear regression coefficient of determination (COD) r2 ≥ 0.99.  

Correct problem then repeat ICAL. Flagging criteria are not appropriate. 

Second Source Calibration Verification 
(ICV) Once after each ICAL. All project analytes within ± 20% of true value. 

Correct problem and verify second source standard. Rerun ICV. If that 
fails, correct problem and repeat ICAL. Flagging criteria are not 
appropriate. 

Retention time window position 
establishment 

Once after each ICAL for each analyte 
and surrogate. 

Position shall be set using the midpoint standard of the ICAL curve when ICAL 
is performed. On days when ICAL is not performed, the initial continuing 
calibration verification (CCV) is used. 

N/A 

Evaluation of relative retention times 
(RRTs) With each sample. RRT of each target analyte within ± 0.06 RRT units. Correct problem, then rerun ICAL. Flagging criteria are not appropriate. 

CCV Daily before sample analysis and every 
12 hours of analysis time. 

1) Average RF for SPCCs: VOCs ≥ 0.30 for chlorobenzene and 1,1,2,2-
tetrachloroethane; ≥ 0.1 for chloromethane, bromoform and 1,1-
dichloroethane. 
2) %Difference (%D)/Drift for all target compounds and surrogates: VOCs ≤ 
20%D (Note, D = Difference when using RFs, D = Drift when using least 
squares regression or non-linear calibration.) 

DoD project level approval must be obtained for each of the failed 
analytes or CA must be taken unless analyte is non-detect and exceeds 
with positive bias.  
Correct problem, then rerun CCV. If that fails, then repeat ICAL. 
Reanalyze all samples since last acceptable CCV. If reanalysis cannot be 
preformed, data must be qualified and explained in the case narrative. 
Apply Q-flag to all results for the specific analyte(s) in all samples since 
last acceptable CCV. 

GC/MS 
(SVOCs) 

Tuning Prior to ICAL and at the beginning of 
each 12 hour period Must meet the ion abundance criteria required by the method. Manual tuning; replacement of the ion source or filament. Rerun 

affected samples. 

Analyst/ Supervisor Empirical 
SOP-201 

ICAL Prior to sample analysis (minimum 5-
point) 

Average RF for SVOC SPCC ≥ 0.05; RSD for calibration check compounds s for 
SVOCs ≤ 30%; RSD for each analyte ≤ 15% or linear least squares regression > 
0.995 or non-linear regression (minimum 6-point) coefficient of 
determination > 0.990. 

Correct problem, then repeat ICAL. 

ICV After each ICAL All analytes within  ± 20% of the expected value. Correct problem and verify second source standard. Rerun ICV. If that 
fails, correct problem and repeat ICAL. 

CCV Daily prior to sample analysis for 12-
hour analysis period RF for SVOC SPCC ≥ 0.05; % difference/drift for target analytes ≤ 20%. 

If analyte exceeds with a positive bias and is non-detect, no CA will be 
performed. Detected analytes and analytes with negative bias will be 
requested for qualification/narration with client. If client approval is not 
received, correct problem, then rerun CCV. If that fails, then repeat 
ICAL. Reanalyze all samples since last acceptable CCV. If reanalysis 
cannot be preformed, data must be qualified and explained in the case 
narrative.  

Retention time window position 
establishment 

Once after each ICAL for each analyte 
and surrogate. 

Position shall be set using the midpoint standard of the ICAL curve when ICAL 
is performed. On days when ICAL is not performed, the initial CCV is used. N/A 
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SAP Worksheet #24—Analytical Instrument Calibration Table (continued) 

Instrument3 Calibration Procedure Frequency of Calibration Acceptance Criteria CA Person Responsible 
for CA2 

SOP 
Reference1 

GC/ECD  
(Pesticides) 

Breakdown Check – Endrin/DDT At the beginning of each 12 hour 
period, prior to analysis of samples. Degradation < 15% for both Endrin and DDT. Correct problem, then recheck for both DDT and Endrin. Analyst/ Supervisor 

SOP211 
ICAL 

Upon instrument receipt, for major 
instrument changes, or when CCV 
does not meet criteria 

Min 5 pt ICAL for all pesticides including toxaphene and technical 
chlordane  (6 pt for non-linear) 
% RSD <20%; or 
Linear regression R-Squared >0.990 (R>0.995); or 
Non-linear regression R-Squared ≥ 0.990 (6 pts for non-linear). 

Repeat calibration if criteria are not met.   

ICV After Calibration %D < 20% all analytes Evaluate, repeat, if still failing, recalibrate.   

CCV Daily, and after every 10 field 
samples \and at end of run %D < 20% 

If %D is high and sample result is ND, qualify/narrate with project 
approval. If %D is low or project approval not received, reanalyze 
all samples since last successful CCV. 

  

GC/ECD  
(PCBs) 

ICAL 
Upon instrument receipt, for major 
instrument changes, or when CCV 
does not meet criteria 

Min 5 pt ICAL for Aroclor 1016/1260; mid-point calibration standard for 
all other Aroclors (Note - quantitation for other Aroclors requires 
complete calibration) (6 pts for non-linear) 
%RSD <20%; or 
Linear regression R-Squared >0.990 (R>0.995); or 
Non-linear regression R-Squared ≥ 0.990 (6 pts for non-linear) 

Repeat Calibration if criteria are  not met Analyst/ Supervisor 

SOP211 

ICV After Calibration %D < 20% all analytes Evaluate, repeat, if still failing, recalibrate.   

CCV Daily, and after every 10 field 
samples and at end of run %D < 20% 

If %D is high and sample result is ND, qualify/narrate with project 
approval. If %D is low or project approval not received, reanalyze 
all samples since last successful CCV. 

  

ICP-MS  
(METAL) 

Tune Prior to ICAL 
Mass Calibration < 0.1amu for true value; 
Resolution < 0.9 amu at full width and 10% peak height; 
RSD < 5% for at least 4 replicate analyses 

Retune instrument. 

Analyst SA-ME-074 

ICAL Daily, prior to sample analysis r > 0.995 Recalibrate instrument. 

ICV After each ICAL, prior to sample 
analysis within ±10% of true value Re-analyze ICV; recalibrate instrument. 

CCV After every 10 field samples and at 
the end of the sequence within ±10% of true value Re-analyze CCV;  

Re-calibrate & re-analyze affected samples 

Low-level Calibration Check 
Standard Daily, after 1-point ICAL within ±20% of true value Re-analyze LL Check. 

 CVAA  
(Mercury) 

ICAL Daily ICAL prior to sample analysis.  Correlation coefficient (r) ≥0.995. Correct problem, then repeat ICAL. Flagging criteria are not 
appropriate. 

Analyst/ Supervisor SOP103, 104 

ICV Once after each ICAL, prior to 
beginning a sample run. Value of second source for all analytes(s) within ±10% of true value. 

Correct problem and verify second source standard. Rerun ICV. If that 
fails, correct problem and repeat ICAL. Flagging criteria are not 
appropriate. 

CCV After every 10 field samples and at the 
end of the analysis sequence. Within ± 20% of true value. 

Correct problem, rerun calibration verification. If that fails, then repeat 
ICAL. Reanalyze all samples since the last successful calibration 
verification. If reanalysis cannot be performed, data must be qualified 
and explained in the case narrative. Apply Q-flag to all results for the 
specific analyte(s) in all samples since the last acceptable calibration 
verification. 

Calibration Blank 
Before beginning a sample run, after 
every 10 samples, and at end of the 
analysis sequence. 

No analytes detected > LOD. 

Correct problem. Re-prep and reanalyze calibration blank. All samples 
following the last acceptable calibration blank must be reanalyzed. 
Apply B-flag to all results for specific analyte(s) in all samples associated 
with the blank. 
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SAP Worksheet #24—Analytical Instrument Calibration Table (continued) 

Instrument3 Calibration Procedure Frequency of Calibration Acceptance Criteria CA Person Responsible 
for CA2 

SOP 
Reference1 

Colorimeter 
(Cyanide) 

ICAL Daily ICAL prior to sample analysis. Correlation coefficient (r) ≥ 0995. Correct problem, then repeat ICAL. Flagging criteria are not 
appropriate. 

Analyst/ Supervisor SOP175 
Distilled Standards (one high and one 
low) Once per multipoint calibration. Within ±15% of true value. Correct problem, then repeat distilled standards. Flagging criteria are 

not appropriate. 

ICV Once after each ICAL, prior to 
beginning a sample run. Within ±15% of true value. 

Correct problem and verify second source standard. Rerun ICV. If that 
fails, correct problem and repeat ICAL. Flagging criteria are not 
appropriate.  

HPLC/UV-vis 
(Explosives) 

ICAL 

ICAL prior to sample analysis. Once 
calibration curve or line is generated, 
the lowest calibration standard must 
be reanalyzed. 

The apparent signal-to-noise ratio at the RL must be at least 5:1.  RSD for each 
analyte ≤ 15%. 
Or, linear least squares regression r ≥ 0.995.  
Or, non-linear regression COD r2 ≥ 0.99.  

Correct problem then repeat ICAL. Flagging criteria are not appropriate. 

Analyst/ Supervisor SOP327 ICV Immediately following ICAL. All project analytes and surrogates within ± 15% of true value. 
Correct problem and verify second source standard. Rerun ICV. If that 
fails, correct problem and repeat ICAL. Flagging criteria are not 
appropriate. 

CCV 
Prior to sample analysis, after every 10 
field samples, and at the end of the 
analysis sequence. 

All target analytes and surrogates within ± 15% of the expected value from 
the ICAL. 

Correct problem, then rerun calibration verification. If that fails, then 
repeat ICAL. Reanalyze all samples since last acceptable CCV. If 
reanalysis cannot be performed, data must be qualified and explained 
in the case narrative. Apply Q-flag to all results for the specific 
analyte(s) in all samples since last acceptable CCV. 

Common Anions 
(SW9056) 

ICAL Beginning of each day or if QC exceeds 
criteria 

Min 3 pt ICAL and calibration blank 
Or, linear least squares regression r ≥ 0.995.  

Correct problem then repeat ICAL. Flagging criteria are not appropriate. 

Analyst/Supervisor SOP145/145A 

ICV Once after each ICAL, prior to 
beginning a sample run. 

All analytes within ±10% of true value and retention times within appropriate 
windows. 

Correct problem and verify second source standard. Rerun ICV. If that 
fails, correct problem and repeat ICAL. 

Retention time window position 
establishment for each analyte Once per multipoint calibration Position shall be set using the midpoint standard of the ICAL curve when ICAL 

is performed. On days when ICAL is not performed, the initial CCV is used. NA 

CCV After every 10 field samples and at the 
end of the analysis sequence 

All project analytes within established retention time windows. Within ±10 of 
true value. 

Correct problem, then rerun calibration verification. If that fails, then 
repeat ICAL. Reanalyze all samples since the last successful calibration 
verification 

HPLC 
(Nitroguanidine) 

ICAL Prior to sample analysis (5 point 
minimum) 

Min 5 pt ICAL for all target analytes %RSD <20%; or linear regression 
correlation coefficient >0.995; or Non-linear regression R-Squared (COD) ≥ 
0.990 (6 pts for non-linear) 

Correct problem, repeat ICAL 

Analyst/ Supervisor SOP-233 

ICV Immediately following ICAL Analytes must be within 15% of the expected value Correct problem, rerun ICV. If that fails, repeat ICAL. 

CCV 
Prior to sample analysis, after every 10 
field samples, and at the end of the 
analysis sequence 

The %D between the CFs in the initial and continuing calibrations must be ≤ 
15% 

Correct problem, rerun CCV. If that fails, then repeat ICAL. Reanalyze all 
samples since the last acceptable CCV. 

Retention time window position 
establishment for each analyte and 
surrogate 

Once per ICAL and at the beginning of 
the analytical shift 

Position shall be set using the midpoint standard of the ICAL curve when ICAL 
is performed. On days when ICAL is not performed, the initial CCV is used. N/A 
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SAP Worksheet #24—Analytical Instrument Calibration Table (continued) 

Instrument3 Calibration Procedure Frequency of Calibration Acceptance Criteria CA Person Responsible 
for CA2 

SOP 
Reference1 

HPLC / ESI / MS 
(SW846 6850) 

Mass Calibration 

Instrument must have a valid mass 
calibration prior to any sample 
analysis. The mass calibration is 
updated on an as-needed basis (e.g., 
QC failures, ion masses show large 
deviations from known masses, major 
instrument maintenance is performed, 
or the instrument is moved).  

Mass calibration range must bracket the ion masses of interest without 
greatly exceeding the range. The most recent mass calibration must be used 
for an analytical run, and the same mass calibration must be used for all data 
files in an analytical run. Mass calibration must be verified by acquiring a full 
scan continuum mass spectrum of a perchlorate stock standard. Perchlorate 
ions should be within ± 0.3 m/z of mass 99, 101, and 107 or their respective 
daughter ion masses (83, 85, and 89), depending on which ions are 
quantitated. 

If the mass calibration fails, recalibrate. If it still fails, consult 
manufacturer instructions on corrective maintenance. Flagging criteria 
are not appropriate. 

Analyst/ Supervisor SOP239 

Tuning 
Prior to ICAL and after any mass 
calibration or maintenance is 
performed. 

Tuning standards must contain the analytes of interest and meet acceptance 
criteria outlined in the laboratory SOP. 

Retune instrument. If the tuning will not meet acceptance criteria, an 
instrument mass calibration must be performed and the tuning redone. 
Flagging criteria are not appropriate. 

ICAL At method set-up and after major 
maintenance. 

Correlation coefficient (r) ≥ 0.995 or RSD ≤ 20%. The concentration 
corresponding to the absolute value of the calibration curve's Y-intercept 
must be ≤ LOD. 

Correct problem then repeat ICAL. Flagging criteria are not appropriate. 

HPLC / ESI / MS 
(SW846 6850)  
(con’t) 

ICV 
Once after each ICAL, analysis of a 
second source standard at the 
midpoint of the calibration. 

Within ±15% of true value. 
Correct problem and verify second source standard. Rerun ICV. If that 
fails, correct problem and repeat ICAL. Flagging criteria are not 
appropriate. 

  

CCV 

Analysis of mid-level standard after 
every 10 field samples. All samples 
must be bracketed by the analysis of a 
standard demonstrating that the 
system was capable of accurately 
detecting and quantifying perchlorate. 

Within ±15% of true value. 

If analyte exceeds with a positive bias and is non-detect, no CA will be 
performed. Detected analytes and analytes with negative bias will be 
requested for qualification/narration with client. If client approval is not 
received, correct problem, then rerun CCV. If that fails, then repeat 
ICAL. Reanalyze all samples since last acceptable CCV. If reanalysis 
cannot be preformed, data must be qualified and explained in the case 
narrative.  

Limit of Detection Verification (LODV) 
(per batch) 

Prior to sample analysis and at the end 
of the analysis sequence. It can be 
analyzed after every 10 samples in 
order to reduce the reanalysis rate. 

Within ± 30% of true value. 

Correct problem and rerun LODV and all samples analyzed since last 
successful LODV. If a sample with perchlorate concentration at or 
between the LOD and LOQ is bracketed by a failing LODV, it must be 
reanalyzed. A sample with concentration above the LOQ can be 
reported. If reanalysis cannot be performed, all samples since the last 
acceptable LODV must be qualified and explained in the case narrative. 

Lachet 
(Nitrocellulose) 

ICAL 
 After major instrument maintenance 
and upon failure of second 
consecutive CCV. 

 Correlation coefficient greater than or equal to 0.995 Repeat ICAL and/or perform necessary equipment maintenance. Check 
calibration standards. Reanalyze affected data.  

Analyst, Department 
Manager 

Empirical SOP 
234 ICV Each analytical sequence Analytes must agree within 10% of analyte true value Correct problem and verify second source standard; recalibrate. If it 

fails again, repeat ICAL 

CCV Every 10 samples and at the end of 
the analytical sequence Analytes must agree within 10% of analyte true value Correct problem and rerun CCV. If it fails again, repeat ICAL and all 

affected samples. 

TOC Analyzer (TOC) 

ICAL Prior to sample analysis or instrument 
undergoes a change. Linear regression R-squared >0.990 (R>0.995) Recalibrate and/or perform necessary equipment maintenance. Check 

calibration standards. Reanalyze affected data. 

Analyst/ Supervisor SOP221 
ICV At the beginning and end of the 

sequence  Within ± 10% of true value. Correct problem and verify second source standard. Rerun ICV. If that 
fails, correct problem and repeat ICAL. 

CCV 

Every 10 field samples or every 5 
samples if analyzing in quadruplicate, 
and at the end of the analysis 
sequence. 

Within ± 15% of true value. Check calibration standards, recalibrate if necessary. Reanalyze affected 
data. 
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SAP Worksheet #24—Analytical Instrument Calibration Table (continued) 

Instrument3 Calibration Procedure Frequency of Calibration Acceptance Criteria CA Person Responsible 
for CA2 

SOP 
Reference1 

pH Meter 
(pH) 

ICAL - minimum of three buffers Daily prior to sample analysis. ± 0.05 pH units Perform maintenance/repair. Use new buffers, recalibrate. 

Analyst/ Supervisor SOP187 
Calibration Verification Immediately following the ICAL and 

every 3 hours. ± 0.2 pH units Check calibration standards, recalibrate if necessary. Reanalyze affected 
data. 

Notes: 
1Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 
2Name or title of responsible person may be used. 
3DoD QSM v. 4.2 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed. Laboratory SOPs and analytical methods are the basis for NC, NQ, and TOC analysis. 
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SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table 

Instrument / 
Equipment Maintenance Activity Testing Activity Inspection Activity Frequency Acceptance 

Criteria CA Responsible 
Person2 SOP Reference1 

GC/MS 

Replace/clean ion source; clean 
injector, replace injector liner, 
replace/clip capillary column, 
flush/replace tubing on purge 
and trap; replace trap 

VOCs, SVOCs, LOW PAHs 
Ion source, injector liner, column, 
column flow,  purge lines, purge flow, 
trap  

As needed 

See Worksheet 
#24 

Recalibrate and/or perform necessary equipment maintenance. Check 
calibration standards. Reanalyze affected data. 

Analyst/ Supervisor 

Empirical SOP 
201,202 

GC/ECD 

Check pressure and gas supply 
daily. Bake out column, change 
septa, liner, seal as needed, cut 
column as needed. 

PEST/PCB Liner, seal, septum, column  Prior to ICAL or as 
necessary 

If %D is high and sample result is non-detect, qualify/narrate with 
project approval. If %D is low or project approval not received, reanalyze 
all samples since last successful CCV. 

Empirical SOP211  

ICP-MS 

Clean cones, intake, lenses, 
nebulizer 

METALs 

Instrument performance and 
sensitivity As needed Re-perform as needed; reanalyze CCV; recalibrate instrument 

SA-ME-074 
Replace pump oil and tubing Instrument performance and 

sensitivity As needed Re-perform as needed; reanalyze CCV; recalibrate instrument 

Ion Chromatograph Replace column Anions Check gas supply. Check for leaks and 
check pistons. Daily or as needed Recalibrate and/ or perform necessary equipment maintenance. Check 

calibration standards. Reanalyze affected data.  Emipical SOP145 

CVAA 

Change the tubing, filter, clean 
windows, and check gas flow. 
Check  the reagents and 
standards. 

Mercury Inspect the tubing, filter, and the 
optical cell 

Maintenance is 
performed prior to 
ICAL or as 
necessary. 

Recalibrate and/or perform necessary equipment maintenance. Check 
calibration standards. Reanalyze affected data 

Empirical SOP 
103/104 

Lachat Flush/replace tubing Cyanide Tubing As needed Repeat maintenance activity of remove from service Empirical SOP 175 

HPLC/UV-vis 

 Change analytical column as 
needed, change mobile phase 
when insufficient for run or 
contamination, change inlet 
filters as needed for 
contamination 

EXPLOs including Nitroguanidine Check pump pressure, check for leaks, 
check for adequate mobile phase 

Prior to ICAL or as 
necessary 

Recalibrate and/or perform necessary equipment maintenance. Check 
calibration standards. Reanalyze affected data. Empirical SOP 327 

HPLC / ESI / MS 

 Change analytical column as 
needed, change mobile phase 
when insufficient for run or 
contamination, change inlet 
filters as needed for 
contamination 

Perchlorate Check pump pressure, check for leaks, 
check for adequate mobile phase 

Instrument 
receipt, 
instrument change 
(new column, 
etc.), when CCV 
does not meet 
criteria 

Recalibrate and/or perform necessary equipment maintenance. Check 
calibration standards. Reanalyze affected data Empirical SOP 239 

Lachet Degas solutions, Change tubing, 
lamp, clean connectors NC Tubing, rollers Prior to ICAL or as 

necessary 
Recalibrate and/or perform necessary equipment maintenance. 
Reanalyze samples not bracketed by passing CCVs Empirical SOP-234 

TOC analyzer Replace sample tubing, clean 
sample boat, replace syringe TOC Tubing, sample boat, syringe As needed Repeat maintenance activity or remove from service. Empirical SOP 221 

pH Meter  Change buffer solutions or pH 
probe pH Change buffer solutions or pH probe 

Before analysis 
begins, check 
every 3 hours 

Recalibrate and/or perform necessary equipment maintenance. Check 
calibration standards. Reanalyze affected data. Empirical SOP 187 

Notes: 
1Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 
2Name or title of responsible person may be used. 
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SAP Worksheet #26—Sample Handling System 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization): FTL (TBD)/CH2M HILL 

Sample Packaging (Personnel/Organization): Sample Processor or Field Team Member (TBD)/CH2M HILL 

Coordination of Shipment (Personnel/Organization): Sample Processor or Field Team Member (TBD)/CH2M HILL 

Type of Shipment/Carrier: Overnight/FedEx 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization): Sample Receipt Personnel/Empirical Laboratories, TestAmerica-Savannah, Beaver Engineering. 
Note that all fractions are shipped to Empirical who is responsible for providing fractions to the other laboratories. For SMI samples, the 
entire sample will be sent to Empirical laboratories, where it will be processed and any subsamples shipped to other laboratories as 
appropriate.  

Sample Custody and Storage (Personnel/Organization): Sample Receipt Personnel/ Empirical Laboratories and TestAmerica-Savannah 

Sample Preparation (Personnel/Organization): Extractions Personnel/Empirical Laboratories and TestAmerica-Savannah 

Sample Determinative Analysis (Personnel/Organization): Analyst/ Empirical Laboratories and TestAmerica-Savannah 

SAMPLE ARCHIVING 

Field Sample Storage (No. of days from sample collection): 90  

Sample Extract/Digestate Storage (No. of days from extraction/digestion): Extracts may be disposed of 90 days after extraction. 

Biological Sample Storage (No. of days from sample collection): N/A 

SAMPLE DISPOSAL 

Personnel/Organization: Environmental Health and Safety Office/ Empirical Laboratories and TestAmerica-Savannah 

Number of Days from Analysis: 90 days after report mail date 
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SAP Worksheet #27—Sample Custody Requirements Table  

Sample Labeling 
Sample labels will include, at a minimum, client name, site, sample ID, date/time collected, analysis group or 
method, preservative, and sampler’s initials. Labels will be taped to the jar to ensure that they do not separate.  

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory): 

Samples will be collected by field team members under the supervision of the FTL. As samples are collected, they 
will be placed into containers and labeled, as outlined above. Sample containers will be cushioned with packaging 
material and placed into coolers containing enough ice to keep the samples below 4°C until they are received by 
the laboratory. The COC will also be placed into the cooler. Coolers will be shipped to the laboratory via FedEx, 
with the airbill number indicated on the COC (to relinquish custody). Upon delivery, the laboratory will log in each 
cooler and report the status of the samples. 

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal): 

See the laboratories’ sample handling SOPs referenced in Worksheet #23 for details on sample handling. 

Sample ID Procedures: 

Upon opening the cooler, the receiving clerk signs the COC and then takes the temperature using the temperature 
blank (if absent, then a sample container or infrared thermometer is used). The sample containers in the cooler 
are unpacked and checked against the client’s COC and any discrepancies or breakage is noted on the COC. Next, 
if any water samples require preservative, the clerk will check the pH values to see if they are in the acceptable pH 
range. The clerk will deliver the COC (and any other paperwork, such as temperature or pH QA notice) to the PM 
for Laboratory Information Management Systems entry and client contact (if needed). 

The field logbook will identify the sample ID with the location, depth, date/time collected, and the parameters 
requested. The laboratory will assign each field sample a laboratory sample ID based on information in the COC. 
The laboratory will send sample log-in forms to the Project Chemist to check sample IDs and parameters are 
correct. 

COC Procedures: 

COCs will include, at a minimum, laboratory contact information, client contact information, sample information, 
and relinquished by/received by information. Sample information will include sample ID, date/time collected, 
number and type of containers, preservative information, analysis method, and comments. The COC will also have 
the sampler’s name and signature. The COC will link location of the sample from the field logbook to the 
laboratory receipt of the sample. The laboratory will use the sample information to populate the Laboratory 
Information Management System database for each sample. 
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SAP Worksheet #28-1—Laboratory QC Samples Table 

Matrix: GW, GP 

Analytical Group: VOCs 

Analytical Method/SOP Reference: SW-846 8260B/ SOP 202 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible  
for CA DQI Measurement  

Performance Criteria 

Method Blank 

One per batch of 20 or less 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For common 
laboratory contaminants, no analytes detected >LOQ. 

Investigate source of contamination, correct the problem. Rerun 
method blank prior to analysis of samples. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS See Worksheet #15. 
Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Precision / Accuracy / Bias 

MS/MSD 
One per Sample Delivery 
Group (SDG) or every 20 
samples. 

Same as LCS and see Worksheet #15. 
CA will not be taken for samples when recoveries are outside limits 
and surrogate and LCS criteria are met unless RPDs indicate obvious 
extraction/analysis difficulties, then reprepare MS/MSD. 

Precision / Accuracy / Bias 

Internal Standard (IS) 3 per sample 
Retention times for ISs must be + 30 seconds and the 
responses within -50% to +100% of last calibration 
verification (12 hours) for each IS. 

Inspect MS or GC for malfunctions; mandatory reanalysis of samples 
analyzed while system was malfunctioning. Precision / Accuracy / Bias 

Surrogates All samples 

Waters

Reprepare and reanalyze for confirmation of matrix interference when 
appropriate. 

 
4-BFB: 75-120% 
Toluene-d8: 85-120% 
1,2-DCA-d4: 70-120% 
DBFM: 85-115% 

Accuracy / Bias 

Notes: 
1 DoD QSM 4.2 is the basis for the specifications in this table. 
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SAP Worksheet #28-2—Laboratory QC Samples Table 

Matrix: GW, GP 

Analytical Group: SVOCs 

Analytical Method/SOP Reference: SW-846 8270D and 8270D-low level full scan/ SOP201 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible 
 for CA DQI Measurement  

Performance Criteria 

Method Blank 

One per batch of 20 or less 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For common 
laboratory contaminants, no analytes detected >LOQ. 

Investigate source of contamination and correct the problem. 
Reanalyze the method blank. If acceptance limits are still not met and 
sample material/holding time available, reprepare affected samples. 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS See Worksheet #15 
Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Precision / Accuracy / Bias 

MS/MSD One per SDG or every 20 
samples. See Worksheet #15 

CA will not be taken for samples when recoveries are outside limits 
and surrogate and LCS criteria are met unless RPDs indicate obvious 
extraction/analysis difficulties, then reprepare MS/MSD. 

Precision / Accuracy / Bias 

IS 6 per sample 
Retention times for ISs must be + 30 seconds and the 
responses within -50% to +100% of last calibration 
verification (12 hours) for each IS. 

Inspect MS or GC for malfunctions; mandatory reanalysis of samples 
analyzed while system was malfunctioning Precision / Accuracy / Bias 

Surrogates All Samples 

Waters

If surrogates are high and sample is < LOQ, no CA is taken. If 
surrogates are low and sample volume available, re-extract/ re-
analyze affected samples. 

 
2-Fluorobiphenyl: 50-110% 
Terphenyl-d14: 50-135% 
2,4,6-Tribromophenol: 40-125% 
2-Fluorophenol: 20-110% 
Nitrobenzene-d5: 40-110% 
Phenol-d5/d6: 10-115% advisory 

Accuracy / Bias 

Notes: 
1 DoD QSM 4.2 is the basis for the specifications in this table. 
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SAP Worksheet #28-3—Laboratory QC Samples Table 

Matrix: GW, GP 

Analytical Group: PEST/PCB 

Analytical Method/SOP Reference: SW-846 8081B, 8082A /SOP211 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible  
for CA DQI Measurement  

Performance Criteria 

Method Blank 
One per prep batch of 20 or 
fewer samples of similar 
matrix 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For common 
laboratory contaminants, no analytes detected >LOQ. 

Investigate source of contamination and correct the problem. 
Reanalyze the method blank. If acceptance limits are still not met and 
sample material/holding time available, reprepare affected samples. 

Analyst, Laboratory Supervisor 

Bias/ Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS 

One per prep batch of 20 or 
fewer samples of similar 
matrix  

QC acceptance criteria specified by DoD, if available. 
Otherwise, use in-house control limits. Refer to 
Worksheet #15. 

Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Accuracy/Bias PEST: Spike with single 
component pesticide mix  

PCB: Spike with Aroclor 
1016/1260 mix 

MS/MSD 
One per prep batch of 20 or 
fewer samples of similar 
matrix (spike same as LCS) 

Same as LCS, refer to Worksheet #15. 
CA will not be taken for samples when recoveries are outside limits 
and surrogate and LCS criteria are met unless RPDs indicate obvious 
extraction/analysis difficulties, then reprepare MS/MSD. 

Accuracy/Bias 

Surrogates Each field and QC sample 

8081B waters 
TCMX 25-140%R 
DCB 30-135%R 
8082 waters

Evaluate sample chromatogram for indication of sample matrix and 
narrate if apparent. If both surrogates are high and sample is < LOQ, 
no CA is taken. If surrogates are low and sample material/holding time 
available, re-extract/ re-analyze affected samples.  

DCB 40-135%R 

Accuracy/Bias 

Confirmation column All positive results must be 
confirmed. 

Calibration and QC criteria same as for initial or primary 
column analysis. Results between primary and second 
column RPD≤ 40%. 

NA Accuracy 

Notes: 
1 DoD QSM 4.2 is the basis for the specifications in this table. 



UNIFORM FEDERAL POLICY-SAP UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA AND UXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 154 
 

This page intentionally left blank. 



UNIFORM FEDERAL POLICY-SAP UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA AND UXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 155 

 

 

SAP Worksheet #28-4—Laboratory QC Samples Table 

Matrix: GW, GP, SW 

Analytical Group: METAL, FMETAL 

Analytical Method / SOP Reference: SW-846 6020A, 7470A and 9012 / SOP SA-ME-074, SOP103 and SOP104, and SOP 175 

QC Sample1 Frequency / Number Method / SOP QC Acceptance Limits CA Person(s) Responsible  
for CA DQI Measurement  

Performance Criteria 

METALs and FMETALs by SW-846 6020A 

Method Blank 1 / prep batch 

No analytes detected > 1/2LOQ and greater than 1/10 
amount measured in any sample or >1/10 regulatory 
limit (whichever is greater); 
<LOQ for Common Laboratory Contaminants 

Re-prepare batch Analyst Laboratory Contamination 

Same as Method / SOP QC 
Acceptance Limits 

Calibration Blank 

Before beginning a sample run, 
after every 10 samples, and at 
the end of the analysis 
sequence 

No analytes detected > LOD 
Correct problem. Re-prepare and re-analyze calibration blank. All 
samples following the last acceptable calibration blank must be 
reanalyzed. 

Analyst Instrument 
Contamination 

Interference Check 
Sample 
(ICS) 

At the beginning of the analysis 
run and every 12 hours 

ICS-A: Absolute value of concentration for all unspiked 
analytes < LOD (unless they are a verified trace 
impurity from one of the spiked analytes) 

ICS-AB: Within +/-20% of true value 

Terminate analysis; locate and correct problem; re-analyze ICS; 
reanalyze all samples. Analyst Interferences 

LCS  
 - contains all analytes 
required to be reported 

1 / prep batch Refer to Table 15 Correct problem; then re-prep and re-analyze LCS and all affected 
samples. Analyst Accuracy 

LCS Duplicate 
  - contains all analytes 
required to be reported 

1 / prep batch, if insufficient 
sample provided for MS/MSD Refer to Table 15 Correct problem; then re-prep and re-analyze LCS and all affected 

samples. Analyst Accuracy 
Precision 

MS  1 / prep batch, if sufficient 
sample provided Refer to Table 15 Evaluate DQOs. Perform dilution test and post-digestion spike (PDS) to 

assess matrix effects. Analyst Accuracy 

MSD 1 / prep batch, if sufficient 
sample provided Refer to Table 15 Evaluate DQOs. Perform dilution test and PDS to assess matrix effects. Analyst Accuracy 

Precision 

Serial Dilution 1 / prep batch, if sufficient 
sample provided 

5-fold dilution must agree within 10% from original 
dilution Perform PDS Analyst Precision 

Matrix Effects 

PDS 
When dilution test fails or 
when analyte concentration for 
all samples < 50x LOD 

75-125%R Qualify data Analyst Matrix Effects 

Mercury and Filtered Mercury by SW-846 7470A 

Method Blank 
One per digestion batch of 20 
or fewer samples. 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. 

1) Investigate the source of the contamination. 

Analyst, Laboratory Supervisor 

Bias / Contamination 
Same as SOP QC Acceptance 
Limits. 

2) Re-digest and reanalyze all associated samples. 

LCS See Worksheet #15 
1) Investigate source of problem. 

Accuracy / Bias / Contamination 
2) Re-digest and reanalyze all associated samples. 
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SAP Worksheet #28-4—Laboratory QC Samples Table (continued) 

QC Sample1 Frequency / Number Method / SOP QC Acceptance Limits CA Person(s) Responsible 
 for CA DQI Measurement  

Performance Criteria 

MS/MSD One per digestion batch of 20 
or fewer samples. See Worksheet #15. Qualify results.  Accuracy / Bias  

Cyanide2 by SW-846 9012B 

Method Blank 

One is performed for each 
batch of up to 20 samples. 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. 

1) Investigate the source of the contamination. 

Analyst, Laboratory Supervisor 

Contamination/ Bias 

Same as SOP QC Acceptance 
Limits. 

2) Re-digest and reanalyze all associated samples . 

LCS Percent recoveries must meet the control limits listed 
in Worksheet #15 Re-prepare and analyze all associated samples. Accuracy/Bias 

MS/MSD Percent recoveries must meet the control limits and 
RPD listed in Worksheet #15 

Examine results of LCS. If both the LCS and MS/MSD are unacceptable, 
re-prepare and analyze the associated samples and QC, otherwise 
report and narrate. 

Precision / Accuracy / Bias 

Notes: 
1 DoD QSM 4.2 is the basis for the specifications in this table. 
2 Cyanide is not part of the FMETAL analysis group. 
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SAP Worksheet #28-5—Laboratory QC Samples Table 

Matrix: GW, GP, SW 

Analytical Group: EXPLOs 

Analytical Method/SOP Reference: SW-846 8330B, 8330, 6850, and EPA 353.2M/ SOP 327, SOP 233, SOP 239 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible  
for CA DQI Measurement Performance 

Criteria 

EXPLOs by SW-846 8330B 

Method Blank 

One per batch of 20 or less 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For common 
laboratory contaminants, no analytes detected >LOQ. 

Investigate source of contamination and correct the problem. 
Reanalyze the method blank. If acceptance limits are still not met and 
sample material/holding time available, reprepare affected samples. 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS See Worksheet #15 
Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Precision / Accuracy / Bias 

Surrogates All samples waters2 Reprepare and reanalyze for confirmation of matrix interference when 
appropriate. 

 
1-chloro-3-nitrbenzene:  40-145%R Accuracy / Bias 

Confirmation of positive 
results  All positive results RPD ≤ 40% Narrate and qualify the results Precision / Accuracy / Bias 

MS/MSD One per SDG or every 20 
samples. See Worksheet #15 

CA will not be taken for samples when recoveries are outside limits 
and surrogate and LCS criteria are met unless RPDs indicate obvious 
extraction/analysis difficulties, then reprepare MS/MSD. 

Precision / Accuracy / Bias 

NQ by SW-846 8330 

Method Blank One per batch of 20 or less 
No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For common 
laboratory contaminants, no analytes detected >LOQ. 

Investigate source of contamination and correct the problem. 
Reanalyze the method blank. If acceptance limits are still not met and 
sample material/holding time available, reprepare affected samples. 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS One per batch of 20 or less See Worksheet #15 
Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Accuracy/Bias 

Confirmation of positive 
results  All positive results RPD ≤ 40% Narrate and qualify the results Precision / Accuracy / Bias 

MS/MSD One set per batch of 20 or less See Worksheet #15 
CA will not be taken for samples when recoveries are outside limits 
and LCS criteria are met unless RPDs indicate obvious 
extraction/analysis difficulties, then reprepare MS/MSD. 

Accuracy/Bias 

NC by EPA  353.2M 

Method Blank One per batch of 20 or less No target compounds should be > 1/2 the LOQ Reclean, retest, re-extract, reanalyze, and/or qualify data 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS One per batch of 20 or less See Worksheet #15 Reprepare and re-analyze for batch if MS/MSD fail as well. Flag data 
accordingly Accuracy / Bias 

MS/MSD One per batch of 20 or less See Worksheet #15 
Examine results of LCS. If both the LCS and MS/MSD are unacceptable, 
re-prepare and analyze the associated samples and QC, otherwise 
report and narrate. 

Accuracy/Bias 
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SAP Worksheet #28-5—Laboratory QC Samples Table (continued) 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible  
for CA DQI Measurement Performance 

Criteria 

Perchorate by SW-846 6850 

Method blank 

One per batch of at most 20 
samples analyzed of similar 
matrix per analytical method 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For common 
laboratory contaminants, no analytes detected >LOQ. 

Re-clean, retest, re-extract, reanalyze, and/or qualify data 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS Percent recoveries must meet control limits 80%-120%  Evaluate and re-prepare/ reanalyze the LCS and associated samples. Precision / Accuracy / Bias 

MS/MSD Percent recoveries must meet control limits 80%-120% 
and RPD of 15 

Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprep affected 
samples. 

Precision / Accuracy / Bias 

ICS 

Once ICS is prepared with 
every batch of 20 samples and 
must undergo the same 
preparation and pretreatment 
steps as the samples in the 
batch. It verifies the method 
performance at the matrix 
conductivity threshold. At least 
once ICS must be analyzed 
daily. 

Within ±30% of the true value 

Correct problem and then reanalyze all samples in that batch. If poor 
recovery from the cleanup filters is suspected, a different lot of filters 
must be used to re-extract all samples in the batch. If column 
degradation is suspected, a new column must be calibrated before the 
samples can be reanalyzed. 

Accuracy 

Isotope ratio Each sample, QC sample, and 
standard 

Monitor for either the parent ion at masses 99/101. 
Must fall within 2.3 - 3.8 

Re-extract using cleanup procedures or alternate techniques to 
confirm the presence of perchlorate such as post spikes or dilutions to 
reduce interference. 

Precision / Accuracy / Bias 

IS 1 per sample 
Relative retention times for IS must be 0.98-1.02 and 
the responses within + 50% of the average response of 
the ICAL. 

Reanalyze samples at increasing dilutions until the + 50% criteria can 
be met Precision / Accuracy / Bias 

Notes: 
1 DoD QSM 4.2 is the basis for the specifications in this table. 
2 Bolded limits are in-house, DoD QSM v. 4.2 does not specify limits for this surrogate. 
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SAP Worksheet #28-6—Laboratory QC Samples Table 

Matrix: SS, SB 

Analytical Group: VOCs 

Analytical Method/SOP Reference: SW-846 8260B/ SOP 202 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible  
for CA DQI Measurement Performance 

Criteria 

Method Blank 

One per batch of 20 or less 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For common 
laboratory contaminants, no analytes detected >LOQ. 

Investigate source of contamination, correct the problem. Rerun 
method blank prior to analysis of samples. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS See Worksheet #15. 
Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Precision / Accuracy / Bias 

MS/MSD One per SDG or every 20 
samples. Same as LCS and see Worksheet #15. 

CA will not be taken for samples when recoveries are outside limits 
and surrogate and LCS criteria are met unless RPDs indicate obvious 
extraction/analysis difficulties, then reprepare MS/MSD. 

Precision / Accuracy / Bias 

IS 3 per sample 
Retention times for ISs must be + 30 seconds and the 
responses within -50% to +100% of last calibration 
verification (12 hours) for each IS. 

Inspect MS or GC for malfunctions; mandatory reanalysis of samples 
analyzed while system was malfunctioning. Precision / Accuracy / Bias 

Surrogates All samples 

Solids2 

Reprepare and reanalyze for confirmation of matrix interference when 
appropriate. 

4-BFB: 85-120% 
Toluene-d8: 85-115% 
1,2-DCA-d4: 75-140% 
DBFM: 80-125% 

Accuracy / Bias 

Notes: 
1 DoD QSM 4.2 is the basis for the specifications in this table. 
2 Bolded limits are in-house, DoD QSM v. 4.2 does not specify limits for this surrogate. 
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SAP Worksheet #28-7—Laboratory QC Samples Table 

Matrix: SS, SB, SO 

Analytical Group: SVOCs 

Analytical Method/SOP Reference: SW-846 8270D and 8270D-low level full scan/ SOP201 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible 
 for CA DQI Measurement 

Performance Criteria 

Method Blank 

One per batch of 20 or less 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For common 
laboratory contaminants, no analytes detected >LOQ. 

Investigate source of contamination and correct the problem. 
Reanalyze the method blank. If acceptance limits are still not met and 
sample material/holding time available, reprepare affected samples. 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS See Worksheet #15 
Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Precision / Accuracy / Bias 

MS/MSD One per SDG or every 20 
samples. See Worksheet #15 

CA will not be taken for samples when recoveries are outside limits 
and surrogate and LCS criteria are met unless RPDs indicate obvious 
extraction/analysis difficulties, then reprepare MS/MSD. 

Precision / Accuracy / Bias 

IS 6 per sample 
Retention times for ISs must be + 30 seconds and the 
responses within -50% to +100% of last calibration 
verification (12 hours) for each IS. 

Inspect MS or GC for malfunctions; mandatory reanalysis of samples 
analyzed while system was malfunctioning Precision / Accuracy / Bias 

Surrogates All Samples 

Solids 

If surrogates are high and sample is < LOQ, no CA is taken. If 
surrogates are low and sample volume available, re-extract/ re-
analyze affected samples. 

2-Fluorobiphenyl: 45-105% 
Terphenyl-d14: 30-125% 
2,4,6-Tribromophenol: 35-125% 
2-Fluorophenol: 35-105% 
Nitrobenzene-d5: 35-100% 
Phenol-d5/d6: 40-100% 

Accuracy / Bias 

Notes: 
1 DoD QSM 4.2 is the basis for the specifications in this table. 
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SAP Worksheet #28-8—Laboratory QC Samples Table 

Matrix: SS, SB, SO 

Analytical Group: PEST/PCB 

Analytical Method/SOP Reference: SW-846 8081B, 8082A /SOP211 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible 
 for CA DQI Measurement 

Performance Criteria 

Method Blank One per prep batch of 20 or 
fewer samples of similar matrix 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For common 
laboratory contaminants, no analytes detected >LOQ. 

Investigate source of contamination and correct the problem. 
Reanalyze the method blank. If acceptance limits are still not met and 
sample material/holding time available, reprepare affected samples. 

Analyst, Laboratory Supervisor 

Bias/ Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS One per prep batch of 20 or 
fewer samples of similar matrix  

QC acceptance criteria specified by DoD, if available. 
Otherwise, use in-house control limits. Refer to 
Worksheet #15. 

Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Accuracy/Bias 

MS/MSD 
One per prep batch of 20 or 
fewer samples of similar matrix 
(spike same as LCS) 

Same as LCS, refer to Worksheet #15. 
CA will not be taken for samples when recoveries are outside limits 
and surrogate and LCS criteria are met unless RPDs indicate obvious 
extraction/analysis difficulties, then reprepare MS/MSD. 

Accuracy/Bias 

Surrogates Each field and QC sample 

8081B solids 
TCMX 70-125%R 
DCB 55-130%R 
8082 solids 

Evaluate sample chromatogram for indication of sample matrix and 
narrate if apparent. If both surrogates are high and sample is < LOQ, 
no CA is taken. If surrogates are low and sample material/holding time 
available, re-extract/ re-analyze affected samples. DCB 60-125%R 

Accuracy/Bias 

Confirmation column All positive results must be 
confirmed. 

Calibration and QC criteria same as for initial or 
primary column analysis. Results between primary and 
second column RPD≤ 40%. 

NA Accuracy 

Notes: 
1 DoD QSM 4.2 is the basis for the specifications in this table. 
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SAP Worksheet #28-9—Laboratory QC Samples Table 

Matrix: SS, SB, SO, SMI, SD 

Analytical Group: METAL 

Analytical Method / SOP Reference: SW-846 6020A, 7470A and 9012 / SOP SA-ME-074, SOP103 and SOP104, and SOP 175 

QC Sample1 Frequency / Number Method / SOP QC Acceptance Limits CA Person(s) Responsible  
for CA DQI Measurement 

Performance Criteria 

METALs by SW-846 6020A 

Method Blank 1 / prep batch 

No analytes detected > 1/2LOQ and greater than 1/10 
amount measured in any sample or >1/10 regulatory 
limit (whichever is greater); 

<LOQ for Common Laboratory Contaminants 

Re-prepare batch Analyst Laboratory Contamination 

Same as Method / SOP QC 
Acceptance Limits 

Calibration Blank 

Before beginning a sample run, 
after every 10 samples, and at 
the end of the analysis 
sequence 

No analytes detected > LOD Correct problem. Re-prep and re-analyze calibration blank. All samples 
following the last acceptable calibration blank must be reanalyzed. Analyst Instrument 

Contamination 

ICS At the beginning of the analysis 
run and every 12 hours 

ICS-A: Absolute value of concentration for all unspiked 
analytes < LOD (unless they are a verified trace 
impurity from one of the spiked analytes) 

ICS-AB: Within +/-20% of true value 

Terminate analysis; locate and correct problem; reanalyze ICS; 
reanalyze all samples. Analyst Interferences 

LCS  
 - contains all analytes 
required to be reported 

1 / prep batch Refer to Table 15 Correct problem; then reprepare and reanalyze LCS and all affected 
samples. Analyst Accuracy 

LCS Duplicate 
 - contains all analytes 
required to be reported 

1 / prep batch, if insufficient 
sample provided for MS/MSD Refer to Table 15 Correct problem; then re-prep and reanalyze LCS and all affected 

samples. Analyst Accuracy 
Precision 

MS 1 / prep batch, if sufficient 
sample provided Refer to Table 15 Evaluate DQOs. Perform dilution test and PDS to assess matrix effects. Analyst Accuracy 

MSD 1 / prep batch, if sufficient 
sample provided Refer to Table 15 Evaluate DQOs. Perform dilution test and PDS to assess matrix effects. Analyst Accuracy 

Precision 

Serial Dilution 1 / prep batch, if sufficient 
sample provided 

5-fold dilution must agree within 10% from original 
dilution Perform PDS Analyst Precision 

Matrix Effects 

PDS 
When dilution test fails or 
when analyte concentration 
for all samples < 50x LOD 

75-125%R Qualify data Analyst Matrix Effects 

Mercury by SW-846 7470A 

Method Blank One per digestion batch of 20 
or fewer samples. 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. 

1) Investigate the source of the contamination. 
Analyst, Laboratory Supervisor Bias / Contamination Same as SOP QC 

Acceptance Limits. 2) Re-digest and reanalyze all associated samples . 
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SAP Worksheet #28-9—Laboratory QC Samples Table (continued) 

QC Sample1 Frequency / Number Method / SOP QC Acceptance Limits CA Person(s) Responsible for CA DQI Measurement 
Performance Criteria 

LCS  See Worksheet #15 
1) Investigate source of problem. 

 

Accuracy / Bias / Contamination 

 2) Re-digest and reanalyze all associated samples. 

MS/MSD One per digestion batch of 20 
or fewer samples. See Worksheet #15. Qualify results. Accuracy / Bias 

Cyanide by SW-846 9012B 

Method Blank 

One is performed for each 
batch of up to 20 samples. 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. 

1) Investigate the source of the contamination. 

Analyst, Laboratory Supervisor 

Contamination/ Bias 

Same as SOP QC 
Acceptance Limits. 

2) Re-digest and reanalyze all associated samples . 

LCS Percent recoveries must meet the control limits listed 
in Worksheet #15 Reprepare and analyze all associated samples. Accuracy/Bias 

MS/MSD Percent recoveries must meet the control limits and 
RPD listed in Worksheet #15 

Examine results of LCS. If both the LCS and MS/MSD are unacceptable, 
re-prepare and analyze the associated samples and QC, otherwise 
report and narrate. 

Precision / Accuracy / Bias 

Metals Preparation for SMI (does not apply to SS, SB, SO or SD samples) 

Soil drying procedure See Worksheet#28-10 

Soil sieving procedure See Worksheet#28-10 

Soil subsampling process Each sample, duplicate, and 
batch LCS. 

Metals samples will be subsampled. Entire sample is 
mixed, spread out on a large flat surface (such as a 
baking tray), and 30 or more randomly located 
increments are removed from the entire depth to sum 
a ~10 g subsample. 

N/A Analyst Accuracy 

Same as method / SOP QC 
Acceptance Limits. 

Soil sample laboratory 
triplicate 

At the subsampling step, one 
sample per batch. Cannot be 
performed on any type of 
blank sample. 

Three subsamples are taken from a sample expected 
to contain the highest levels of explosives (i.e. the 
same sample as for the explosives triplicate) within 
the quantitation range of the method. The RSD for 
results above the LOQ should not exceed 20%. 

Advisory for metals. CA need not be taken if this criterion is not met. 
Apply a J flag. Analyst Accuracy 

Notes: 
1 DoD QSM 4.2 is the basis for the specifications in this table. 
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SAP Worksheet #28-10—Laboratory QC Samples Table 

Matrix: SS, SB, SO, SMI, SD 

Analytical Group: EXPLOs 

Analytical Method/SOP Reference: SW-846 8330B, 8330, 6850, and EPA 353.2M/ SOP 327, SOP 233, SOP 239 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible for CA DQI Measurement 
Performance Criteria 

EXPLOs by SW-846 8330B 

Method Blank 

One per batch of 20 or less 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For 
common laboratory contaminants, no analytes 
detected >LOQ. 

Investigate source of contamination and correct the problem. 
Reanalyze the method blank. If acceptance limits are still not met and 
sample material/holding time available, reprep affected samples. 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS See Worksheet #15 
Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprepare 
affected samples. 

Precision / Accuracy / Bias 

Surrogates All samples 

Solids 
1-chloro-3-nitrobenzene:  55-140%R 

Waters 
Reprepare and reanalyze for confirmation of matrix interference when 
appropriate. 

1-chloro-3-nitrbenzene:  40-145%R 

Accuracy / Bias 

Confirmation of positive 
results  All positive results RPD ≤ 40% Narrate and qualify the results Precision / Accuracy / Bias 

MS/MSD One per SDG or every 20 samples. See Worksheet #15 
CA will not be taken for samples when recoveries are outside limits 
and surrogate and LCS criteria are met unless RPDs indicate obvious 
extraction/analysis difficulties, then reprepare MS/MSD. 

Precision / Accuracy / Bias 

NQ by SW-846 8330 

Method Blank One per batch of 20 or less 

No analytes detected > 1/2LOQ, and >1/10 sample 
concentration or >1/10 regulatory limit. For 
common laboratory contaminants, no analytes 
detected >LOQ. 

Investigate source of contamination and correct the problem. 
Reanalyze the method blank. If acceptance limits are still not met and 
sample material/holding time available, reprepare affected samples. 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS One per batch of 20 or less See Worksheet #15 
Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprep affected 
samples. 

Accuracy/Bias 

Confirmation of positive 
results  All positive results RPD ≤ 40% Narrate and qualify the results. Precision / Accuracy / Bias 

MS/MSD One set per batch of 20 or less See Worksheet #15 
CA will not be taken for samples when recoveries are outside limits 
and LCS criteria are met unless RPDs indicate obvious 
extraction/analysis difficulties, then reprep MS/MSD. 

Accuracy/Bias 

NC by EPA  353.2M 

Method Blank One per batch of 20 or less No target compounds should be > 1/2 the LOQ Reclean, retest, re-extract, reanalyze, and/or qualify data. 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS One per batch of 20 or less See Worksheet #15 Reprepare and reanalyze for batch if MS/MSD fail as well. Flag data 
accordingly. Accuracy / Bias 

MS/MSD One per batch of 20 or less See Worksheet #15 
Examine results of LCS. If both the LCS and MS/MSD are unacceptable, 
re-prepare and analyze the associated samples and QC, otherwise 
report and narrate. 

Accuracy/Bias 
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SAP Worksheet #28-10—Laboratory QC Samples Table (continued) 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible for CA DQI Measurement 
Performance Criteria 

Perchlorate by SW-846 6850 

Method blank 

One per batch of at most 20 
samples analyzed of similar matrix 
per analytical method 

No analytes detected > 1/2LOQ, and >1/10 
sample concentration or >1/10 regulatory limit. 
For common laboratory contaminants, no 
analytes detected >LOQ. 

Re-clean, retest, re-extract, reanalyze, and/or qualify data. 

Analyst, Laboratory Supervisor 

Bias / Contamination 

Same as Method / SOP QC 
Acceptance Limits. 

LCS Percent recoveries must meet control limits 80%-
120%  Evaluate and reprepare/ reanalyze the LCS and associated samples. Precision / Accuracy / Bias 

MS/MSD Percent recoveries must meet control limits 80%-
120% and RPD of 15 

Correct problem, then reanalyze the LCS. If acceptance limits are still 
not met and sample material/holding time available, reprepare affected 
samples. 

Precision / Accuracy / Bias 

ICS 

Once ICS is prepared with every 
batch of 20 samples and must 
undergo the same preparation and 
pretreatment steps as the samples 
in the batch. It verifies the method 
performance at the matrix 
conductivity threshold. At least 
once ICS must be analyzed daily. 

Within ±30% of the true value 

Correct problem and then reanalyze all samples in that batch. If poor 
recovery from the cleanup filters is suspected, a different lot of filters 
must be used to re-extract all samples in the batch. If column 
degradation is suspected, a new column must be calibrated before the 
samples can be reanalyzed. 

Accuracy 

Isotope ratio Each sample, QC sample, and 
standard 

Monitor for either the parent ion at masses 
99/101. Must fall within 2.3 - 3.8 

Re-extract using cleanup procedures or alternate techniques to confirm 
the presence of perchlorate such as post spikes or dilutions to reduce 
interference. 

Precision / Accuracy / Bias 

IS 1 per sample RRTs for IS must be 0.98-1.02 and the responses 
within + 50% of the average response of the ICAL. 

Reanalyze samples at increasing dilutions until the + 50% criteria can be 
met. Precision / Accuracy / Bias 

Explosives Preparation for SMI (does not apply to SS, SB, SO, or SD samples) 

Soil drying procedure 

Each sample and batch LCS 

Laboratory must have a procedure to determine 
when the sample is dry to constant weight. 
Record date, time, and ambient temperature on a 
daily basis while drying samples. 

NA 

Analyst 

Accuracy 

Same as method / SOP QC 
Acceptance Limits. 

Soil sieving procedure  

Weigh entire sample. Sieve entire sample with a 
10 mesh sieve. Breakup pieces of soil (especially 
clay) using gloved hands. Do not intentionally 
include vegetation in the portion of the sample 
that passes through the sieve unless it is a project 
specific requirement. Collected and weigh any 
portion unable to pass through the sieve. 

NA Accuracy 
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SAP Worksheet #28-10—Laboratory QC Samples Table (continued) 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible for CA DQI Measurement 
Performance Criteria 

Soil grinding procedure 
(for EXPLO only) Initial demonstration 

The laboratory must initially demonstrate that 
the grinding procedure is capable of reducing the 
particle size to < 75 um by passing representative 
portions of ground samples through a 200 mesh 
sieve (ASTM E11). 

NA 

 

Accuracy 

 

Soil grinding blank (for 
EXPLO only) Between each sample 

A grinding blank using clean solid matrix (such as 
clean Ottawa sand) must be prepared (ground 
and subsampled) and analyzed in the same 
manner as a field sample. Grinding blanks can be 
analyzed individually or composited. No target 
analytes detected greater than 1/2 LOQ 

All blank results must be reported and the affected samples must be 
flagged accordingly if blank criteria are not met. If the composite 
grinding blank exceeds the acceptance criteria, apply a B flag to all 
samples associated with the grinding composite. If any individual 
grinding blank is found to exceed the acceptance criteria, apply a B flag 
to the sample following that blank. 

Accuracy/ Bias, Contamination 

Soil sample laboratory 
triplicate 

At the subsampling step, one 
sample per batch. Cannot be 
performed on any type of blank 
sample. 

Three 10-g subsamples are taken from a sample 
expected to contain the highest levels of 
explosives within the quantitation range of the 
method. The RSD for results about the LOQ must 
not exceed 20%. 

CA must be taken if this criterion is not met (the grinding process 
should be investigated to ensure the samples are being reduced to a 
sufficiently small particle size). Apply a J flag if the CA does not solve the 
problem and no sample is available. 

Accuracy 

Soil subsampling process Each sample, duplicate, and batch 
LCS. 

Metals samples will be subsampled prior to 
grinding. Entire ground sample is mixed, spread 
out on a large flat surface (such as a baking tray), 
and 30 or more randomly located increments are 
removed from the entire depth to sum a ~10 g 
subsample. 

NA Accuracy 

Notes: 
1 DoD QSM 4.2 is the basis for the specifications in this table. 
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SAP Worksheet #28-11—Laboratory QC Samples Table 

Matrix: SS, SO, SMI 

Analytical Group: WCHEM 

Analytical Method/SOP Reference: Lloyd Kahn, SW-846 9045D, SW-846 9056A/ SOP 221, SOP 187, SOP 145 

QC Sample1 Frequency/Number Method/SOP QC Acceptance Limits CA Person(s) Responsible for CA DQI Measurement 
Performance Criteria 

TOC by Lloyd Kahn 

Method blank One per batch of up to 20 
samples. No target compounds should be > 1/2 the LOQ Correct problem, reprepare, and reanalyze along will associated 

samples. 

Analyst, Laboratory Supervisor 

Contamination / Bias 

Same as Method/SOP QC 
Acceptance Limits. 

Calibration Blank 
At the beginning of analytical 
sequence, after every 10 samples, 
at the end of the sequence. 

No target compounds should be > 1/2 the LOQ Correct problem, reprepare, and reanalyze along previous 10 
samples. Contamination / Bias 

LCS One per batch of up to 20 
samples. See Worksheet #15 Correct problem, reprepare, and reanalyze along with associated 

samples. Accuracy/Bias 

MS/MSD One per batch of up to 20 
samples. See Worksheet #15 Contact client for guidance. Accuracy/ Bias/ Precision 

pH by SW-846 9045D 

LCS 
One per batch of up to 20 
samples. 

See Worksheet #15 Reanalyze sample.  
Analyst, Laboratory Supervisor 

Accuracy/Bias 
Same as Method/SOP QC 
Acceptance Limits. Lab Duplicate See Worksheet #15 Reanalyze sample. Narrate anomaly. Accuracy/ Bias/ Precision 

Nitrate by SW-846 9056A 

Method Blank 
One per prep batch of 20 or fewer 
samples of similar matrix; or one 
per day, whichever comes first 

No target compounds should be >1/2 the LOQ. 

Investigate source of contamination. Rerun method blank prior to 
analysis of samples if possible. Evaluate the samples and 
associated QC: if blank results are above LOQ, report sample 
results which are < LOQ or > 10X the blank concentration. 
Reanalyze blank and samples >LOQ and < 10X the blank. 

Analyst, Laboratory Supervisor 

Bias/ Contamination 

Same as Method/SOP QC 
Acceptance Limits. 

LCS One per prep batch of 20 or fewer 
samples of similar matrix See Worksheet #15 

Evaluate and reanalyze if possible. If the LCS recoveries are high 
but the sample results are <LOQ narrate. If an MS/MSD was 
performed same day and acceptable, discuss narration with client. 
Otherwise reprep and reanalyze if sample/holding time remain. 

Accuracy/Bias 

MS/MSD One per prep batch of 20 or fewer 
samples of similar matrix See Worksheet #15 If analyte level > 4x spiking level, % recovery cannot be evaluated 

and no CA. If not, sample data qualified. Accuracy/Bias 

Lab duplicate Minimum of 10% of lab samples 
unless MSD performed See Worksheet #15 Associated data qualified,  if original result >LOQ 

Precision 

 

Notes: 
1 The analytical methods are the basis for the specifications in this table. 
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SAP Worksheet #29—Project Documents and Records Table 

Document Where Maintained 

Field Notebooks Electronic portable document format (.pdf) copies in the project file. Hardcopy (bound notebook) 
in the project file. Archived at project closeout. 

COC  Records Electronic .pdf copies in the project file. Hardcopy in the data validation report. Archived at 
project closeout. 

Airbills Hardcopy in the project file. Archived at project closeout. 

Telephone Logs Hardcopy in the project file. Archived at project closeout. 

CA Forms Electronic .pdf copies in the project file. Hardcopy in the project file. Archived at project closeout. 

PID/flame ionization detector readings Recorded in Field Notebook. Stored in Data Warehouse 

Water quality parameters collected during groundwater sampling Recorded in Field Notebook. Stored in Data Warehouse 

PID readings Recorded in Field Notebook. Stored in Data Warehouse 

Various field measurements Recorded in Field Notebook. 

All field equipment calibration information Recorded in Field Notebook. 

Pertinent telephone conversations Recorded in Field Notebook. 

Field equipment maintenance records Inspected by FTL. Not maintained. 

Sample Receipt, Custody, and Tracking Records Electronic .pdf copies in the project file. Hardcopy in the full data package. 

Standard Traceability Logs Hardcopy in the full data package. Archived at project closeout. 

Equipment Calibration Logs Hardcopy in the full data package. Archived at project closeout. 

Sample Prep Logs Hardcopy in the full data package. Archived at project closeout. 

Run Logs Hardcopy in the full data package. Archived at project closeout. 

Equipment Maintenance, Testing, and Inspection Logs Kept on file at the laboratory. Not maintained. 

Reported Field Sample Results Electronic .pdf copies in the project file. Hardcopy in the data package. Archived at project 
closeout. 

Reported Results for Standards, QC Checks, and QC  Samples Hardcopy in the full data package. Archived at project closeout. 
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SAP Worksheet #29—Project Documents and Records Table (continued) 

Document Where Maintained 

Instrument Printouts (raw data) for Field Samples, Standards, QC Checks, and QC 
Samples Hardcopy in the full data package. Archived at project closeout. 

Data Package Completeness Checklists Hardcopy in the data validation report. Archived at project closeout. 

Sample Disposal Records Maintained by the laboratory. 

Extraction/Clean-up Records Maintained by the laboratory. 

Raw Data Hardcopy in the full data package. Archived at project closeout. 

Field Sampling Audit Checklists Hardcopy in the project file. Archived at project closeout. 

Fixed Laboratory Audit Checklists If completed, hardcopy in the project file. Archived at project closeout. 

Data Validation Reports Electronic .pdf copies in the project file. Hardcopy stored with the data package. Archived at 
project closeout. 

In general, documents are stored at a CH2M HILL project office until they are archived. 

CH2M HILL Project Office: 

Margaret Kasim/CH2M HILL 
15010 Conference Center Drive; Suite 200 
Chantilly, VA 20151 
(703) 376-5154 

Hardcopy deliverables such as logbooks, COCs, etc.,. will be archived indefinitely at Iron 
Mountain: 

Iron Mountain Headquarters 

745 Atlantic Avenue 
Boston, MA 02111 
(800) 899-IRON 

 Following project completion, hardcopy deliverables including COCs and raw data, and data 
validation reports will be archived indefinitely at the Washington National Records Center: 

Washington National Records Center 

4205 Suitland Road 
Suitland, Maryland 20746-8001 
301-778-1550 
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SAP Worksheet #30—Analytical Services Table 

Matrix Analytical 
Group 

Sample 
Locations/ID 

Number 
Analytical Method Data Package 

Turnaround Time 

Laboratory / Organization1 
(name and address, contact 

person, and telephone 
number) 

Backup Laboratory / 
Organization 

(name and address, contact 
person, and telephone number) 

GW and /or SW 

VOC 

Refer to 
Worksheet #18 

VOCs by SW-846 8260B 

28 calendar days 

Empirical Laboratories, LLC 
621 Mainstream Drive,  
Suite 270 
Nashville, TN 37228 
Ms. Sonya Gordon 
(615) 345-1115  

TBD 

SVOC SVOCs by SW-846 8270D and 8270D 
low level 

PEST/PCB PESTs by SW-846 8081B and  
PCBs by SW-846 8082A 

METAL 

Mercury by SW-846 7470A 
Cyanide by SW-846 9012B 

METALs by SW-846 6020A TestAmerica, Inc. 
5102 LaRoche Avenue 
Savannah, GA 31404 
Ms. Lidya Gulizia 
(912) 354-7858 FMETAL 

FMETALs by SW-846 6020A 

Filtered Mercury by SW-846 7470A 

Empirical Laboratories 
EXPLO 

EXPLOs (incl. Nitroglycerin and PETN) 
by SW-846 8330B 

Nitroguanidine by SW-846 8330B 

Nitrocellulose by EPA 353.2M 

Perchlorate by SW-846 6850 
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SAP Worksheet #30—Analytical Services Table (continued) 

Matrix Analytical Group 
Sample 

Locations/ID 
Number 

Analytical Method Data Package 
Turnaround Time 

Laboratory / Organization1 
(name and address, contact 

person, and telephone 
number) 

Backup Laboratory / 
Organization 

(name and address, contact 
person, and telephone 

number) 

SS, SB, SD and/or 
SMI 

VOC 

Refer to 
Worksheet #18 

VOCs by SW-846 8260B 

28 calendar days 

Empirical Laboratories  

TBD 

SVOC (N-
Nitrosodiphenylamine 
only) 

SVOCs by SW- 846 8270D 

SVOC SVOCs by SW-846 8270D and 8270D 
low level  

PEST/PCB PESTs by SW-846 8081B and  
PCBs by SW-846 8082A 

METAL 

Mercury by SW-846 7471A 
Cyanide by SW-846 9012B 

METALs by SW-846 6020A TestAmerica - Savannah 

EXPLO 

EXPLOs (incl. Nitroglycerin and 
PETN) by SW-846 8330B 

Empirical Laboratories 

 

NQ by SW-846 8330B 

NC by EPA 353.2M 

Perchlorate by SW-846 6850 

WCHEM pH by SW-846 9045D, TOC by Lloyd 
Kahn, and Nitrate by SW 846 9056 

GRAIN SIZE ASTM D422 

Beaver Engineering, Inc. 
7378 Cockrill Bend Blvd. 
Nashville, TN 37209 
(615) 350-8124 
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SAP Worksheet #31—Planned Project Assessments Table 

Assessment Type Frequency Internal or 
External 

Organization Performing 
Assessment 

Person(s) Responsible for 
Performing Assessment (Title and 

Organizational Affiliation) 

Person(s) Responsible for Responding to 
Assessment Findings (Title and Organizational 

Affiliation) 

Person(s) Responsible for Identifying and 
Implementing CAs (Title and Organizational 

Affiliation) 

Person(s) Responsible for Monitoring 
Effectiveness of CA (Title and Organizational 

Affiliation) 

Field Performance Audit In accordance with CLEAN 
program requirements Int. CH2M HILL 

TBD 
FTL 
CH2M Hill 

Margaret Kasim 
PM/CH2M HILL 

TBD 
Task Manager 
CH2M HILL 

John Tomik 
Activity Quality Manager 
CH2M HILL 

Offsite Laboratory 
Technical Systems Audit 

Laboratories must have current 
DoD ELAP accreditation that will 
identify the period of 
performance. 

Ext. 
Laboratory Accreditation 
Bureau in accordance with DoD 
ELAP 

TBD Laboratory Accreditation 
Bureau 

Marcia McGinnity 
Laboratory QA Officer 
Empirical Laboratories, LLC 

Marcia McGinnity 
Laboratory QA Officer 
Empirical Laboratories, LLC Anita Dodson 

Program Chemist 
CH2M HILL Andrea Teal 

Laboratory QA Officer 
TestAmerica-Savannah 

Andrea Teal 
Laboratory QA Officer 
TestAmerica-Savannah 
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SAP Worksheet #32—Assessment Findings and Corrective Action Responses 

Assessment Type Nature of Deficiencies 
Documentation 

Individual(s) Notified of 
Findings (Name, Title, 

Organization) 

Timeframe of 
Notification 

Nature of CA Response 
Documentation 

Individual(s) Receiving CA 
Response (Name, Title, Org.) Time Frame for Response 

Field Performance 
Audit  

Checklist  and Written 
Audit Report 

Margaret Kasim 
PM/CH2M HILL 

Within 1 week of 
audit Memorandum 

TBD 
Field Team Leader  
CH2M HILL 

John Tomik 
Activity Quality Manager 
CH2M HILL 

Within 1 week of receipt 
of CA Form 

Offsite Laboratory 
Technical Systems 
Audit 

TBD by Laboratory 
Accreditation Bureau 

Marcia McGinnity 
Laboratory QA Officer 
Empirical Laboratories, LLC 

Within 2 months 
of audit Memorandum TBD by Laboratory Accreditation 

Bureau 

Within 2 months of 
receipt of initial 
notification. 

Offsite Laboratory 
Technical Systems 
Audit 

TBD by Laboratory 
Accreditation Bureau 

Andrea Teal 
Laboratory QA Officer 
TestAmerica – Savannah 

Within 2 months 
of audit Memorandum TBD by Laboratory Accreditation 

Bureau 

Within 2 months of 
receipt of initial 
notification. 
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Worksheet #32-1—Corrective Action Form 

Person initiating corrective action    Date   

Description of problem and when identified:    

  

  

Cause of problem, if known or suspected:    

  

  

Sequence of Corrective Action (CA): (including date implemented, action planned and personnel/data affected)  

  

  

  

  

  

  

CA implemented by:    Date   

CA initially approved by:    Date   

Follow-up date:   

Final CA approved by:    Date   

Information copies to: 
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Worksheet #32-2—Field Performance Audit Checklist 

Project Responsibilities 

Project No.:    Date:   

Project Location:    Signature:   

Team Members 

Yes  No 1) Is the approved work plan being followed? 

Comments   

  

Yes  No 2) Was a briefing held for project participants? 

Comments   

  

Yes  No  3) Were additional instructions given to project participants? 

Comments   

  

Sample Collection 

Yes  No  1) Is there a written list of sampling locations and descriptions? 

Comments   

  

Yes  No  2) Are samples collected as stated in the Master SOPs? 

Comments   

  

Yes  No  3) Are samples collected in the type of containers specified in the work plan? 

Comments   

  

Yes    No    4) Are samples preserved as specified in the work plan? 

Comments   

  

Yes  No  5) Are the number, frequency, and type of samples collected as specified in the work plan? 

Comments   
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Worksheet #32-2—Field Performance Audit Checklist (continued) 

Yes  No  6) Are quality assurance checks performed as specified in the work plan? 

Comments   

  

Yes  No  7) Are photographs taken and documented? 

Comments   

  

Document Control 

Yes  No  1) Have any accountable documents been lost? 

Comments   

  

Yes  No  2) Have any accountable documents been voided? 

Comments   

  

Yes  No 3) Have any accountable documents been disposed of? 

Comments   

  

Yes  No  4) Are the samples identified with sample tags? 

Comments   

  

Yes  No  5) Are blank and duplicate samples properly identified? 

Comments   

  

Yes  No  6) Are samples listed on a chain-of-custody record? 

Comments   

  

Yes  No  7) Is chain-of-custody documented and maintained? 

Comments   
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SAP Worksheet #33—QA Management Reports Table 

Type of Report Frequency (daily, weekly monthly, 
quarterly, annually, etc.) Projected Delivery Date(s) 

Person(s) Responsible for Report 
Preparation (Title and Organizational 

Affiliation) 

Report Recipient(s) (Title and 
Organizational Affiliation) 

Field Performance CA 
Memorandum After field audit 1 week after audit, if necessary CH2M HILL FTL Will be posted in project file. 

QA Management 
Report/Technical 
Memorandum 

Once results have been assessed for 
data usability 

To be submitted with final RI 
report CH2M HILL  Will be posted in project file. 
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SAP Worksheet #34-36—Data Verification and Validation (Steps I and IIa/IIb) Process Table 

Verification Input Description Internal / External Responsible for Verification 
(name, organization) 

Step 1 

Field Notebooks Field notebooks will be reviewed internally and placed into the project file for archival at project closeout. Internal FTL (TBD)/CH2M HILL 

COCs and Shipping 
Forms 

COC forms and shipping documentation will be reviewed internally upon their completion and verified against the packed sample coolers 
they represent. The shipper's signature on the COC will be initialed by the reviewer, a copy of the COC retained in the site file, and the 
original and remaining copies taped inside the cooler for shipment. 

Internal / External FTL (TBD)/CH2M HILL 
Project Chemist: Juan Acaron/CH2M HILL 

Sample Condition upon 
Receipt Any discrepancies, missing, or broken containers will be communicated to the Project Chemist in the form of laboratory logins.  External Project Chemist: Juan Acaron/CH2M HILL 

Documentation of 
Laboratory Method 
Deviations 

Laboratory method deviations will be discussed and approved by the Project Chemist. Documentation will be incorporated into the case 
narrative that becomes part of the final hardcopy data package. Internal / External Project Chemist: Juan Acaron/CH2M HILL 

Electronic Data 
Deliverables Electronic data deliverables will be compared against hardcopy laboratory results (10% check). External Project Chemist: Juan Acaron/CH2M HILL 

Case Narrative Case narratives will be reviewed by the data validator during the data validation process. This is verification that they were generated and 
are applicable to the data packages. External Data Validator: Herb Kelly/CH2M HILL 

Laboratory Data All laboratory data packages will be verified internally by the laboratory performing the work for completeness and technical accuracy prior 
to submittal. Internal Laboratory QA Officer (Empirical Laboratories, LLC; TestAmerica, Inc. - Savannah) 

Laboratory Data The data will be verified for completeness by the Project Chemist.. External Project Chemist: Juan Acaron/CH2M HILL 

Audit Reports 

Upon report completion, a copy of all audit reports will be placed in the site file. If CAs are required, a copy of the documented CA taken 
will be attached to the appropriate audit report in the QA site file. Periodically, and at the completion of site work, site file audit reports 
and CA forms will be reviewed internally to ensure that all appropriate CAs have been taken and that CA reports are attached. If CAss have 
not been taken, the site manager will be notified to ensure action is taken. 

Internal PM: Margaret Kasim/CH2M HILL 
Project Chemist: Juan Acaron/CH2M HILL 

CA Reports CA reports will be reviewed by the Project Chemist or PM and placed into the project file for archival at project closeout. External PM: Margaret Kasim/CH2M HILL 
Project Chemist: Juan Acaron/CH2M HILL 

Step IIa 

Laboratory Methods Ensure the laboratory analyzed samples using the correct methods. External Project Chemist: Juan Acaron/CH2M HILL 

TCL and TAL (lists) Ensure the laboratory reported all analytes from each analysis group as described in Worksheet #15. External Project Chemist: Juan Acaron/CH2M HILL 

RLs Ensure the laboratory met the project-designated RLs as described in Worksheet #15. If RLs were not met, the reason will be identified and 
documented. External Project Chemist: Juan Acaron/CH2M HILL 

Laboratory SOPs Ensure that approved analytical laboratory SOPs were followed. External Data Validator: Herb Kelly/CH2M HILL 

Step IIb 

Sample Chronology Holding times from collection to extraction or analysis and from extraction to analysis will be considered by the data validator during the 
data validation process. External Data Validator: Herb Kelly/CH2M HILL 

Raw Data 10 percent review of raw data to confirm laboratory calculations. External Data Validator: Herb Kelly/CH2M HILL 
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SAP Worksheet #34-36—Data Verification and Validation (Steps I and IIa/IIb) Process Table (continued) 

Verification Input Description Internal / External Responsible for Verification 
(name, organization) 

Onsite Screening All non-analytical field data will be reviewed against QAPP requirements for completeness and accuracy based on the field calibration 
records. Internal FTL (TBD) /CH2M HILL 

Documentation of 
Method QC Results Establish that all required QC samples were run and met limits. External Data Validator: Herb Kelly/CH2M HILL 

Documentation of field 
QC Sample Results Establish that all required QAPP QC samples were run and met limits. Internal Project Chemist: Juan Acaron/CH2M HILL 

Data Validator: Herb Kelly/CH2M HILL 

Step IIb: Analytical Data Validation 

METAL or FMETAL 

Analytical methods and laboratory SOPs, as presented in this UFP-SAP, will be used to evaluate compliance against QA/QC criteria. QA/QC 
criteria for field QC samples are presented in Worksheet #12; TALs, LOQs, LODs, DLs, and limits for precision and accuracy are presented in 
Worksheet #15; QA/QC criteria for calibrations are presented in Worksheet #24; and QA/QC criteria for laboratory QC samples are 
presented in Worksheet #28. Data may be qualified if QA/QC exceedances have occurred. Data qualifiers will be those presented in Region 
III Modifications to the Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses (EPA Region III, 1993). 
Guidance from USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA, 2004) may also be 
applicable. 

External 

Data Validator: Herb Kelly/CH2M HILL 

VOC, SVOC, PEST/PCB or 
EXPLO 

Analytical methods and laboratory SOPs, as presented in this UFP-SAP, will be used to evaluate compliance against QA/QC criteria. QA/QC 
criteria for field QC samples are presented in Worksheet #12; TCLS, LOQs, LODs, DLs, and limits for precision and accuracy are presented in 
Worksheet #15; QA/QC criteria for calibrations are presented in Worksheet #24; and QA/QC criteria for laboratory QC samples are 
presented in Worksheet #28. Data may be qualified if QA/QC exceedances have occurred. Data qualifiers will be those presented in Region 
III Modifications to National Functional Guidelines for Organic Data Review (EPA, 1994). Guidance from USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review (EPA, 2008) may also be applicable. 

External 

WCHEM or GRAINSIZE WCHEM and GRAIN SIZE are subject to the verification and validation procedures specified above. The case narratives will be read, any 
issues will be investigated, and the impact (if any) on data quality or data usability will be discussed with the project team. External Project Chemist: Juan Acaron/CH2M HILL 
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SAP Worksheet #37—Usability Assessment 

Summarize the usability assessment process and all procedures, including interim steps and any statistics, 
equations, and computer algorithms that will be used: 

• The data will be evaluated to see if the project-required RLs listed in Worksheet #15 were achieved for non-
detected constituents.  

• If verification and validation are not acceptable, the data will be qualified by the validator. The data may be 
qualified for minor QC deviations that do not affect the data usability (estimated flags such as J, UJ), or the 
data may be rejected for major QC deviations affecting data usability. The use and implications of estimated 
data will be discussed in the project report. Rejected data will not be used. The impact of data qualified as 
rejected due to analytical deficiencies will be discussed with the project team and will be evaluated to 
determine the need for any CAs. Depending on the analytical deficiency and the intended use of the data, the 
project team may or may not agree that the data of sufficient quality to support project decisions. 

• For statistical comparisons, non-detect values will be represented by a concentration equal to one-half the 
LOD. Where duplicates are collected, the greater of the two concentrations will be used. 

• The data will not be evaluated for outliers. It is anticipated that the data will have significant variations 
because of localized sources. 

• Analytical data will be checked to ensure that they are accurately transferred to the electronic project 
database and GIS.  

• Laboratory and field precision, as computed from duplicate samples will be assessed. These computations will 
be based on calculation of RPD. RPD = (Difference of two results) / (average of two results) * 100%. Field and 
laboratory QC limits for precision are defined in Worksheets #12 and #28, respectively. For SMI samples, 
precision is assessed via RSD.  RSD = (standard deviation of three results) / (average of three results) * 100%.  

• Deviations from the procedures outlined in this UFP-SAP will be reviewed to assess whether the deviations 
were significant enough to compromise the attainment of project objectives. 

Describe the evaluative procedures used to assess overall measurement error associated with the project: 

• The validated data will be reconciled with the method performance criteria to determine whether sufficient 
data of acceptable quality are available for decision making. A series of evaluations and statistical analyses will 
be performed to estimate the data characteristics. The statistical evaluations will include, for each target 
constituent or group: maximum concentration, minimum concentration, number of samples with non-
detected results, number of samples with positive results, and the proportion of samples with detected and 
non-detected results 

• If an exceedance occurs for lab or field precision (as defined in Worksheets #12 and #28 and as calculated 
using the formula, above), the cause will be investigated, described, and interpreted for their impact on 
decision making.  

• If significant biases are detected (represented by low or high MS, LCS, or surrogate recoveries), this will be 
noted and evaluated for impact on decision making. The tendency will be to emphasize low biases more than 
high biases unless biased results are near action levels. Low biases will be emphasized more because they are 
likely to represent an inability to detect compounds that are present at the site and, on a percentage basis, 
generally represent a greater proportion of the reported values. 
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SAP Worksheet #37—Usability Assessment (continued) 

Identify the personnel responsible for performing the usability assessment:  

• The CH2M HILL PM, Project Chemist, and other CH2M HILL team members will compile project data and make 
recommendations pertaining to the usability of the data. The data will be provided to the project team for 
discussion and review, and the project team as a whole will weigh in on the usability of the data. 

Describe the documentation that will be generated during usability assessment and how usability assessment 
results will be presented so that they identify trends, relationships (correlations), and anomalies: 

• The data will be presented in tabular format in the report. Data qualification such as estimation (J, UJ) or 
rejection (R) will be presented. Specific qualifiers are defined below. Written documentation will be provided 
to support any non-compliance, or rejected data results. The project report will identify and describe the data 
usability limitations and suggest CAs. 

− U: Not detected. 

− [CLEAR]: Detected. 

− R: Unreliable result. 

− N: Tentative identification. Consider present. Special methods may be needed to confirm its presence or 
absence in future sampling efforts. 

− J: Estimated. 

− K: Consider present. Reported value may be biased high. Actual value is expected to be lower. 

− L: Consider present. Reported value may be biased low. Actual value is expected to be higher. 

− UJ: Not detected. RL may be inaccurate or imprecise. 

− UL: Not detected. RL is probably higher. 

− NJ: Qualitative identification questionable due to poor resolution. Presumptively present at approximate 
quantity. 

− I: Interferences present that may cause the result to be biased high.  

• A description of the precision and bias evaluations described above will be included in the field investigation 
report. This will include a summary with supporting documentation. Significant deviations or deficiencies will 
be conveyed to the Navy RPM for consideration. 
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NOTES
Figure not to scale.
For human health risk assessment, surface soil will be evaluated for current exposures,
surface and subsurface soil will be evaluated for future exposures.
Inset represents sources and potential transport mechanisms of propellant grains from any
building or railroad tracks adjacent to a building.
The drainage ditch will not be sampled during the proposed investigation because it does not
represent a transport mechanism for propellant grains, and does not contain ecological receptors. 
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NOTES

This figure is adapted from Figure 5-8 in the site inspection (SI) report (CH2M HILL, 2010).

The sample locations shown on the figure were from the SI.

Surface soil will be evaluated for current exposures, surface and subsurface soil will be
evaluated for future exposures.

Inset represents sources and potential transport mechanisms from any MEC items at UXO 11.

Sampling during the proposed investigation will focus on media within the site boundary.
Two monitoring wells adjacent to the river will be sampled and the stream will be sampled
near its confluence with the river to determine potential impacts to the river from the site.

Soil Invertebrates:  Direct contact with and ingestion of soil
Terrestrial Plants:  Root uptake

Terrestrial Birds and Mammals:  Incidental ingestion of 
surface soil and uptake through the food chain (ingestion 

of plants, invertebrates, and small mammals)
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FIGURE 6
UXO 11 - Conceptual Site Model 
UFP-SAP for UXO 9 and UXO 11 Remedial Investigations
NSF-IH, Indian Head, Maryland
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MEC Items

Benthic Invertebrates:  Direct contact and ingestion of sediment

Aquatic Plants:  Root uptake from sediment

Amphibians and Fish:  Indirect exposure to groundwater 
through exposure at the point of discharge to surface water

Semi-Aquatic Birds and Mammals:  
Incidental ingestion of sediment and 

uptake through the aquatic food chain 
(ingestion of plants, invertebrates, 

amphibians, and fish)  

Current and Future Trespassers/Visitors: Incidental ingestion and dermal contact with soil, incidental ingestion and dermal 
contact with surface water and sediment in Unnamed Drainage Swale, and inhalation of particulate emissions from soil

Current and Future Navy Personnel (military and civilian) and Contractors: 
Incidental ingestion and dermal contact with soil, incidental ingestion and 
dermal contact with surface water and sediment in unnamed Drainage Swale, 
and inhalation of particulate emissions from soil, and ingestion of groundwater

Future Construction Workers: Incidental ingestion and 
dermal contact with soil, incidental ingestion and dermal 

contact with surface water and sediment in Unnamed 
Drainage Swale, dermal contact with groundwater in an 

excavation, and inhalation of particulate emissions from soil

Future Residents: Incidental ingestion and dermal contact with soil, ingestion dermal 
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Proposed UXO 9 MC Sampling Locations

UFP-SAP for UXO 9 and UXO 11 Remedial Investigations
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during the SI, but environmental samples were not collected. Since the SI, 6 buildings (174, 187, 188, 206, 207, and 210)
have been demolished.
3. Track 3 has 4 existing (178, 179, 180, and 208) and one demolished (unknown building number) buildings. This track and existing/demolished buildings
will be visually inspected for propellant grains and environmental samples will be collected during the RI.
4. VOCs will be collected from individual composite point railroad samples at Buildings 187, 204, & 177 (Track 1);
207, 174, & 176 (Track 2); and  208, 178, & 179 (Track 3). These individual composite points have station IDs. VOCs will not
be collected from the individual composite points at any other buildings, which do not have station IDs.
5. For soil sampling, the site has been divided into 2 areas - operational and non-operational based on impact from site operations.
6. Groundwater sample locations were selected to assess contamination across the site.
7. Composite sample locations are not fixed because eachcomposite sample is a composite of samples from four locations. For
example, composite location ISUXO9DP35 consists of samples from locations ISUXO9DP35A through ISUXO9DP35D.
8. Multi incremental sample location (ISUXO9MSI01) is an arbitrary location for a composite sample consisting of samples from 100 plug sample locations which are spaced approximately 100 feet apart.

Unknown
Building #

Track 3

Track 2

Track 1
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Figure 8
UXO 9 Sampling Decision Tree

UFP-SAP for UXO 9 and UXO 11 
Remedial Investigations 

NSF-IH, Indian Head, Maryland

Conduct an initial risk screening2

Yes

Notes:
1 Chemical contamination at UXO 9 comprises of TAL metals, TCL VOCs, TCL SVOCs, TCL pesticides and TCL 
PCBs, and explosives (including  pentaerythritol tetranitrate, nitroguanidine, nitrocellulose, and nitroglycerin), nitrates, 
diphenylamine, and perchlorate.
2 The human health and screening ecological risk assessment will not be conducted using the SMI soil sample, which 
is being collected from the 0 to 2 inch surface soil interval; however, the SMI soil sample results will be used in the 
human health and/or ecological screening step above to evaluate the presence or absence of site-related 
contamination in the non-operational area.
3 The comparison of data to background levels is a secondary evaluation criteria to support risk management 
decisions. Background values are not used to eliminate COCs during the risk assessment. Background data set 
generated for soil, groundwater, freshwater sediments, and biota can be found in the Background Soil Investigation 
report for Indian Head and Stump Neck Annex; Naval Surface Warfare Center; Indian Head, Maryland (TtNUS, 2002)
4 The results of the MEC investigation, documented under a separate work plan, will be taken into account in the RI 
report and any subsequent action(s) or remedial alternatives generated in a Feasibility Study. 
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UXO 11 Sampling Decision Tree

UFP-SAP for UXO 9 and UXO 11 
Remedial Investigations

NSF-IH, Indian Head, Maryland

Conduct an initial risk screening

Yes

Notes:
1 Munitions constituents at UXO 11 comprise of TAL metals and explosives (including  pentaerythritol tetranitrate, 
nitroguanidine, nitrocellulose, and nitroglycerin), and perchlorate.
2 The comparison of data to background levels is a secondary evaluation criteria to support risk management 
decisions. Background values are not used to eliminate COCs during the risk assessment. Background data set 
generated for soil, groundwater, freshwater sediments, and biota can be found in the Background Soil Investigation 
report for Indian Head and Stump Neck Annex; Naval Surface Warfare Center; Indian Head, Maryland (TtNUS, 
2002)
3 The results of the MEC investigation, documented under a separate work plan, will be taken into account in the RI 
report and any subsequent action(s) or remedial alternatives generated in a Feasibility Study. 
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Standard Operating Procedure 

Locating and Clearing Underground Utilities  

I. Purpose  
The purpose of this SOP is to provide general guidelines and specific procedures that 
must be followed on Navy CLEAN projects for locating underground utilities and 
clearing dig locations in order to maximize our ability to avoid hitting underground 
utilities and to minimize liabilities to CH2M HILL and its subcontractors and health and 
safety risks to our project staff.  

This SOP shall be used by Activity Managers and Project Managers to, in-turn, develop 
Activity-specific and project-specific utility location procedures. The activity and 
project-specific procedures will become part of work plans and project instructions and 
will be used to prepare scopes of work (SOWs) for the procurement of utility location 
subcontractors to meet the needs of individual projects.  

This SOP also identifies the types of utility locating services that are available from 
subcontractors and the various tools that are used to locate utilities, and discusses when 
each type of service and tool may or may not be applicable. 

II. Scope 
Depending on the Navy/Marine Activity we typically find ourselves in one of two 
scenarios: 
 
Scenario 1 
The Activity provides utility locating (or dig clearance) services through the public 
works department or similar organization, or has a contract with an outside utility 
clearance service. Some of these services are provided in the form of dig permits which 
are required before you can dig or drill. In other cases no official permit is required and 
the process is somewhat vague.  
Scenario 2 
The Activity does not get involved in any utility locating processes aside from possibly 
providing the most recent utility maps, and relies on CH2M HILL to clear the dig 
locations. 
 

Table 1 provides an up to date summary of which scenarios apply to the various 
primary Activities served under the Navy CLEAN program.  

Scenario 1 is preferred because under this scenario the Navy tends to assume the 
responsibility if the location is improperly cleared, a utility is struck, and property 
damage results. However, our experience has been that the clearance services provided 
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by the Navy do not meet the standards that we consider to be adequate, in that they 
often simply rely on available base maps to mark utilities and do not verify locations 
using field geophysics. And if they do use locating tools, they do not provide adequate 
documentation or marking to confirm that a location has been cleared. So while the 
Navy’s process may protect us from liability for property damage, it does not 
adequately protect our staff and subcontractors from health risks nor does it compensate 
us for down time, should a utility be hit.  

Therefore, regardless of what services the Navy provides, in most cases we still need 
to supplement this effort with clearance services from our own third party utility 
location subcontractor following the procedures and guideline outlined in Section IV 
of this SOP. The cost implications of providing this service will range from $500 to 
several $1,000 depending on the size of the project. 

The scope of services that we ask our subcontractors to provide can involve utility 
marking/mapping or the clearing of individual dig locations. In the former we ask our 
subs to mark all utilities within a “site” and often ask them to prepare a map based on 
their work. In the later, we ask them to clear (identify if there are any utilities within) a 
certain radius of a proposed dig/drill location. 

The appropriate requested scope of services for a project will depend on the project. 
Clearing individual boreholes is often less expensive and allows the sub to concentrate 
their efforts on a limited area. However if the scope of the investigation is fluid (all 
borehole locations are not predetermined) it may be best to mark and map an entire site 
or keep the subcontractor on call. 

Clearance of individual dig locations should be done to a minimum 20 foot radius 
around the location. 

An example SOW for a utility subcontractor procurement is provided in Attachment A. 

III. Services and Equipment  
This section provides a general description of the services available to help us locate 
subsurface utilities and describes the types of equipment that these services may (or may 
not) use to perform their work.  It identifies the capabilities of each type of equipment to 
help the PM specify what they should require from our utility location subs.  

Services 
The services that are available to us for identifying and marking underground utilities 
are: 

• The local public/private utility-run service such as Miss Utility 
• Utility location subcontractors (hired by us) 
 
Attachment B provides a detailed description of each type of organization.  It also 
provides contact numbers and web sites for the various Miss-Utility-type organizations 
in the areas where we do work for the Navy and contacts and services provided by 
several subcontractors that we have used or spoken to in the past. 
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Equipment 
Attachment C provides a summary of the various types of equipment used for 
subsurface utility location.  It describes the capabilities and limitations of each in order 
to help the PM determine if the equipment being used by a subcontractor is adequate.  

It is important to make the potential subcontractors aware of the possible types of 
utilities (and utility materials) that are at the site, and to have them explain in their bid 
what types of equipment they will use to locate utilities /clear dig locations, and what 
the limitations of these equipment are. 

A list of in-house experts that can be used to help you evaluate bids or answer questions 
you may have is provided in Appendix C.  

IV. Procedures and Guidelines 
This section presents specific procedures to be followed for the utility location work to 
be conducted by CH2M HILL and our subcontractors. In addition, a PM will have to 
follow the procedures required by the Activity to obtain their approvals, clearances and 
dig permits where necessary. These “dig permit” requirements vary by Activity and 
must be added to the project-specific SOP, or project instructions. It is preferable that the 
Activity perform their clearance processes before we follow up with our clearance work. 

Activity Notification and Dig Permit Procedures 
Identify Activity-specific permit and/or procedural requirements for excavation and 
drilling activities.  Contact the Base Civil Engineer and obtain the appropriate form to 
begin the clearance process. 

Activity Specific: To be provided by Activity or Project Manager 

CH2M HILL Utility Clearance Procedures 
Do not begin subsurface construction activities (e.g., trenching, excavation, drilling, etc.) 
until a check for underground utilities and similar obstructions has been conducted by 
CH2M HILL as a follow-up to the services provided by the Navy. The use of as-built 
drawings and utility company searches must be supplemented with a geophysical or 
other survey by a qualified, independent survey contractor (subcontracted to 
CH2M HILL) to identify additional and undiscovered buried utilities. 

Examples of the type of geophysical technologies include (these are further described in 
Attachment C): 

 
• Ground Penetrating Radar (GPR), which can detect pipes, including gas pipes, 

tanks, conduits, cables etc, both metallic and non-metallic at depths up to 30 feet 
depending on equipment.  Sensitivity for both minimum object size and maximum 
depth detectable depends on equipment selected, soil conditions, etc. 

• Radio Frequency (RF), involves inducing an RF signal in the pipe or cable and using 
a receiver to trace it.   Some electric and telephone lines emit RF naturally and can be 
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detected without an induced signal. This method requires knowing where the 
conductive utility can be accessed to induce RF field if necessary.  

• Dual RF, a modified version of RF detection using multiple frequencies to enhance 
sensitivity but with similar limitations to RF 

• Ferromagnetic Detectors, are metal detectors that will detect ferrous and non-
ferrous utilities.  Sensitivity is limited, e.g. a 100 mm iron disk to a depth of about 
one meter or a 25 mm steel paper clip to a depth of about 20 cm. 

• Electronic markers, are emerging technologies that impart a unique electronic 
signature to materials such as polyethylene pipe to facilitate location and tracing 
after installation.  Promising for future installations but not of help for most existing 
utilities already in place. 

The following procedures shall be used to identify and mark underground utilities 
during subsurface construction activities on the project: 
 

• Contact utility companies or the state/regional utility protection service (such as 
Miss Utility) at least two (2) working days prior to intrusive activities to advise of the 
proposed work, and ask them to establish the location of the utility underground 
installations prior to the start of actual excavation: this is a law. These services will 
only mark the location of public-utility-owned lines and not Navy-owned utilities. In 
many cases there will not be any public-utility-owned lines on the Activity. There 
may also be Base-access issues to overcome. 

• Procure and schedule the independent survey. 

• The survey contractor shall determine the most appropriate geophysical technique 
or combinations of techniques to identify the buried utilities on the project site, 
based on the survey contractor’s experience and expertise, types of utilities 
anticipated to be present and specific site conditions. The types of utilities must be 
provided to the bidding subcontractors in the SOW and procedures to be used must 
be specified by the bidder in their bid. It is extremely helpful to provide the sub with 
utility maps, with the caveat that all utilities are not necessarily depicted. 

• The survey subcontractor shall employ the same geophysical techniques used to 
identify the buried utilities, to survey the proposed path of subsurface 
investigation/construction work to confirm no buried utilities are present.   

• Obtain utility clearances for subsurface work on both public and private property.   

• Clearances provided by both the “Miss Utility” service and the CH2M HILL-
subcontracted service are to be in writing, signed by the party conducting the 
clearance. The Miss Utility service will have standard notification forms/letters 
which typically simply state that they have been to the site and have done their 
work. The CH2M HILL subcontractor shall be required to fill out the form provided 
in Attachment D (this can be modified for a particular project) indicating that each 
dig/drill location has been addressed. This documentation requirement (with a copy 
of the form) needs to be provided in the subcontractor SOW. 
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• Marking shall be done using the color coding presented in Attachment E. The type of 
material used for marking must be approved by the Activity prior to marking. Some 
base commanders have particular issues with persistent spray paint on their 
sidewalks and streets. Any particular marking requirements need to be provided in 
the subcontractor SOW. 

• Protect and preserve the markings of approximate locations of facilities until the 
markings are no longer required for safe and proper excavations. If the markings of 
utility locations are destroyed or removed before excavation commences or is 
completed, the Project Manager must notify the utility company or utility protection 
service to inform them that the markings have been destroyed. 

• Perform a field check prior to drilling/digging (preferably while the utility location 
sub is still at the site) to see if field utility markings coincide with locations on utility 
maps.  Look for fire hydrants, valves, manholes, light poles, lighted signs, etc to see 
if they coincide with utilities identified by the subcontractor. 

• Underground utility locations must be physically verified (or dig locations must be 
physically cleared) by hand digging using wood or fiberglass-handled tools, air 
knifing, or by some other acceptable means approved by CH2M HILL, when the dig 
location (e.g. mechanical drilling, excavating) is expected to be within 5 feet of a 
marked underground system.  Hand clearance shall be done to a depth of four feet 
unless a utility cross-section is available that indicates the utility is at a greater depth. 
In that event, the hand clearance shall proceed until the documented depth of the 
utility is reached. 

• Conduct a site briefing for employees at the start of the intrusive work regarding the 
hazards associated with working near the utilities and the means by which the 
operation will maintain a safe working environment. Detail the method used to 
isolate the utility and the hazards presented by breaching the isolation. 

• Monitor for signs of utilities during advancement of intrusive work (e.g., sudden 
change in advancement of auger or split spoon during drilling or change in color, 
texture or density during excavation that could indicate the ground has been 
previously disturbed). 

 

IV. Attachments 
A- Example SOW for Utility Location Subcontractor Procurement 
B - Services Available for Identifying and Marking Underground Utilities 
C – Equipment Used for Identifying Underground Utilities 
D – Utility Clearance Documentation Form 
E – Utility Marking Color Codes 
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Attachment A – Example SOW for 
Subcontracting Underground Utilities 
Locating Services  

 

CTO-XXX 

Scope of Work 

Subsurface Utility Locating 

Site XX 

Navy Activity 

City, State 
 

 
A licensed and insured utility locator will be subcontracted to identify and mark out 
subsurface utilities for an environmental investigation/remediation project at Site XX of 
<<insert name of base, city, and state>>.  The subcontractor will need to be available 
beginning at <<insert time>> on <<insert date>>.  It is estimated that the work can be 
completed within XX days.   

Proposed Scope of Work 
The subcontractor will identify and mark all subsurface utilities (CHOOSE 1) that lie 
within a radius of 20 feet of each of XX sampling locations at Site XX shown on the 
attached Figure 1; (OR) that lie within the bounds of Site XX as delineated on the 
attached Figure 1. (If multiple sites are to be cleared, provide maps of each site with 
sample locations or clearance boundaries clearly delineated and a scale provided.) 

Utilities will be identified using all reasonably available as-built drawings, electronic 
locating devices, and any other means necessary to maintain the safety of drilling and 
sampling personnel and the protection of the base infrastructure.  The location of 
utilities identified from as-built drawings or other maps must be verified in the field 
prior to marking. 

Base utility drawings for the Site(s) (CHOOSE 1) can be found at <<insert specific 
department and address or phone number on the base>> and should be reviewed by the 
subcontractor and referenced as part of the utility locating. (OR), will be provided to the 
subcontractor by CH2M HILL upon the award of the subcontract. (OR), are not 
available.  Utility drawings shall not be considered definitive and must be field verified. 
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Field verification will include detection using nonintrusive subsurface detection 
equipment (magnetometers, GPR, etc) as well as opening manhole covers to verify pipe 
directions. As part of the bid, the Subcontractor shall provide a list of the various 
subsurface investigation tools they propose to have available and use at the site and 
what the limitations are of each tool.  

A CH2M HILL representative shall be present to coordinate utility clearance activities 
and identify points and features to be cleared.  

Field Marking and Documentation 
All utilities located within (CHOOSE 1) a 20-ft radius of the XX proposed soil boring 
locations (OR) within the boundary of the site(s) as identified on the attached figure(s) 
will be marked using paint (some Bases such as the WNY may have restrictions on the 
use of permanent paint) and/or pin flags color coded to indicate electricity, gas, water, 
steam, telephone, TV cable, fiber optic, sewer, etc. The color coding shall match the 
industry standard as described on the attached form. In addition, the Buried Utility 
Location Tracking Form (attached) will be completed by the Subcontractor based upon 
what is identified in the field during the utility locating and submitted back to 
CH2M HILL (field staff or project manager) within 24 hours of completing the utility 
locating activities.   

(OPTIONAL) The subcontractor shall also provide a map (or hand sketch) of the 
identified utilities to the Engineer within XX days of field demobilization. The map 
shall include coordinates or ties from fixed surface features to each identified subsurface 
utility. 

Bid Sheet/Payment Units 
The subcontractor will bid on a time and materials basis for time spent on site and 
researching utility maps. Mobilization (including daily travel to the site) should be bid 
as a lump sum, as well as the preparation of the AHA and any required mapping. The 
per diem line item should be used if the field crew will require overnight 
accommodations at the project site. 

Health and Safety Requirements   
The utility locating subcontractor is to provide and assume responsibility for an 
adequate corporate Health and Safety Plan for onsite personnel.  Standard personal 
safety equipment including: hard hat, safety glasses, steel-toed boots, gloves are 
recommended for all project activities. Specific health and safety requirements will be 
established by the Subcontractor for each project.  The health and safety requirements 
will be subject to the review of CH2M HILL. 

The subcontractor shall also prepare and provide to the Engineer, at least 48 hours prior 
to mobilization, an acceptable Activity Hazard Analysis (AHA) using the attached AHA 
form or similar. 

It is also required that all subcontractor personnel who will be on site attend the daily 
15-minute health and safety tailgate meeting at the start of each day in the field. 
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Subcontractor personnel showing indications of being under the influence of alcohol or 
illegal drugs will be sent off the job site and their employers will be notified.  
Subcontractor personnel under the influence of prescription or over-the-counter 
medication that may impair their ability to operate equipment will not be permitted to 
do so.  It is expected that the subcontractor will assign them other work and provide a 
capable replacement (if necessary) to operate the equipment to continue work. 

Security 
The work will be performed on US Navy property.  CH2M HILL will identify the 
Subcontractor personnel who will perform the work to the appropriate Navy facility 
point-of-contact, and will identify the Navy point-of-contact to the Subcontractor crew.  
The Subcontractor bears final responsibility for coordinating access of his personnel onto 
Navy property to perform required work.  This responsibility includes arranging 
logistics and providing to CH2M HILL, in advance or at time of entry as specified, any 
required identification information for the Subcontractor personnel.  Specifically, the 
following information should be submitted with the bid package for all personnel that 
will perform the work in question (this information is required to obtain a base pass): 

• Name 
• Birth Place 
• Birth Date 
• Social Security Number 
• Drivers License State and Number 
• Citizenship 

Please be advised that no weapons, alcohol, or drugs will be permitted on the Navy 
facility at any time.  If any such items are found, they will be confiscated, and the 
Subcontractor will be dismissed. 

Quality Assurance 
The Subcontractor will be licensed and insured to operate in the State of <<state>> and 
will comply with all applicable federal, state, county and local laws and regulations.  
The subcontractor will maintain, calibrate, and operate all electronic locating 
instruments in accordance with the manufacturer’s recommendations.  Additionally, the 
Subcontractor shall make all reasonable efforts to review as-built engineering drawings 
maintained by Base personnel, and shall notify the CH2M HILL Project Manager in 
writing (email is acceptable) whenever such documentation was not available or could 
not be reviewed. 
 

Subcontractor Standby Time 
At certain periods during the utility locating activities, the Subcontractor’s personnel 
may be asked to stop work and standby when work may normally occur.  During such 
times, the Subcontractor will cease activities until directed by the CH2M HILL 
representative to resume operations.  Subcontractor standby time also will include 
potential delays caused by the CH2M HILL representative not arriving at the site by the 
agreed-upon meeting time for start of the work day.  Standby will be paid to the 
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Subcontractor at the hourly rate specified in the Subcontractor’s Bid Form attached to 
these specifications. 

Cumulative Subcontractor standby will be accrued in increments no shorter than 15 
minutes (i.e., an individual standby episode of less than 15 minutes is not chargeable). 

During periods for which standby time is paid, the surveying equipment will not be 
demobilized and the team will remain at the site.  At the conclusion of each day, the 
daily logs for the Subcontractor and CH2M HILL representative will indicate the 
amount of standby time incurred by the Subcontractor, if any.  Payment will be made 
only for standby time recorded on CH2M HILL’s daily logs. 

Down Time 
Should equipment furnished by the Subcontractor malfunction, preventing the effective 
and efficient prosecution of the work, or inclement weather conditions prevent safe and 
effective work from occurring, down time will be indicated in the Subcontractor’s and 
CH2M Hill representative’s daily logs.  No payment will be made for down time. 

Schedule 
It is anticipated that the subsurface utility locating activities will occur on <<insert 
date>>.  It is estimated that the above scope will be completed within XXX days. 
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Attachment B - Services Available for 
Identifying and Marking Underground Utilities 

The services that are available to us for identifying and marking underground utilities 
are: 
 
• The Activity’s PWC (or similar organization) 
• The local public/private utility -run service such as Miss Utility 
• Utility location subcontractors (hired by CH2M HILL) 
 
Each are discussed below. 

Navy Public Works Department 
A   Public Works Department (PWD) is usually present at each Activity. The PWD is 
responsible for maintaining the public works at the base including management of 
utilities. In many cases, the PWD has a written permit process in place to identify and 
mark-out the locations of Navy-owned utilities [Note: The PWD is usually NOT 
responsible for the locations/mark-outs of non-Navy owned, public utilities (e.g., 
Washington Gas, Virginia Power, municipal water and sewer, etc.). Therefore, it is likely 
that we will have to contact other organizations besides the PWD in order to identify 
non-Navy owned, public utilities]. 

At some Activities, there may not be a PWD, the PWD may not have a written permit 
process in place, or the PWD may not take responsibility for utility locating and mark-
outs. In these cases, the PWD should still be contacted since it is likely that they will 
have the best understanding of the utility locations at the Activity (i.e., engineering 
drawings, institutional knowledge, etc.).  Subsequently, the PWD should be brought into 
a cooperative arrangement (if possible) with the other services employed in utility 
locating and mark-out in order to have the most comprehensive assessment performed.  

At all Activities we should have a contact (name and phone number), and preferably an 
established relationship, with PWD, either directly or through the NAVFAC Atlantic, 
Midlant, or Washington NTR or Activity Environmental Office that we can work with 
and contact in the event of problems. 

Miss Utility or “One Call” Services for Public Utility Mark-outs  
Miss Utility or “One Call” service centers are information exchange centers for 
excavators, contractors and property owners planning any kind of excavation or 
digging. The “One Call” center notifies participating public utilities of the upcoming 
excavation work so they can locate and mark their underground utilities in advance to 
prevent possible damage to underground utility lines, injury, property damage and 
service outages. In some instances, such with southeastern Virginia bases, the Navy has 
entered into agreement with Ms. Utilities and is part of the response process for Miss 
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Utilities.  Generally, a minimum of 48 hours is required for the public utility mark-outs 
to be performed. The “One Call” services are free to the public. Note that the “One Call” 
centers only coordinate with participating public utilities. There may be some public 
utilities that do NOT participate in the “One Call” center which may need to be 
contacted separately. For example, in Washington, DC, the Miss Utility “One Call” 
center does not locate and mark public sewer and water lines. Therefore, the municipal 
water and sewer authority must be contacted separately to have the sewer and water 
lines marked out.  The AM should contact the appropriate one-call center to determine 
their scope of services.  

A national listing of the “One Call” service centers for each state is presented on the web 
at http://www.underspace.com/refs/ocdir.htm. For the Mid-Atlantic region, the 
following “One Call” service centers are available.   
 
Name Phone Website Comments 
Miss Utility of 
DELMARVA 

800-257-7777 www.missutility.net Public utility mark-outs in 
Delaware, Maryland, 
Washington, DC, and Northern 
Virginia 

Miss Utility of Southern 
Virginia (One Call) 

800-552-7001  not available Public utility mark-outs in 
Southern Virginia 

Miss Utility of Virginia 800-257-7777 
800-552-7007 

www.missutilityofvirginia.com  General information on public 
utility mark-outs in Virginia, 
with links to Miss Utility of 
DELMARVA and Miss Utility 
of Southern Virginia (One Call) 

Miss Utility of West 
Virginia, Inc 
 
 
 

800-245-4848 none Call to determine what utilities 
they work with in West 
Virginia 

North Carolina One Call 
Center 

800-632-4949 www.ncocc.org/ncocc/default.htm  Public Utility Markouts in 
North Carolina 

 

Private Subcontractors 
1. Utility-locating support is required at some level for most all CH2M HILL field 

projects in "clearing" proposed subsurface boring locations on the project site. Utility 
location and sample clearance can include a comprehensive effort of GIS map 
interpretation, professional land surveying, field locating, and geophysical 
surveying. Since we can usually provide our own GIS-related services for projects 
and our professional land surveying services are normally procured separately, 
utility-locating subcontractors will normally only be required for some level of 
geophysical surveying support in the field. This level of geophysical surveying 
support can range widely from a simple electromagnetic (EM) survey over a known 
utility line, to a blind geophysical effort, including a ground-penetrating radar (GPR) 
survey and/or a comprehensive EM survey to delineate and characterize all 
unknown subsurface anomalies.  

The level of service required from the subcontractor will vary depending on the 
nature of the site. At sites where utility locations are well defined on the maps and 

http://www.underspace.com/refs/ocdir.htm�
http://www.missutility.net/�
http://www.missutilityofvirginia.com/�
http://www.ncocc.org/ncocc/default.htm�
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recent construction is limited, CH2M HILL may be confident with a limited effort 
from a traditional utility-locating subcontractor providing a simple EM survey. At 
sites where utility locations are not well defined, where recent constructions may 
have altered utility locations, or the nature of the site makes utility location difficult, 
CH2M HILL will require the services of a comprehensive geophysical surveying 
subcontractor, with a wide range of GPR and EM services available for use on an "as-
needed" basis. Typical costs for geophysical surveying subcontractors will range 
from approximately $200 per day for a simple EM effort (usually one crew member 
and one instrument) to approximately $1,500 per day for a comprehensive 
geophysical surveying effort (usually a two-person crew and multiple instruments). 
Comprehensive geophysical surveying efforts may also include field data 
interpretation (and subsequent report preparation) and non-destructive excavation 
to field-verify utility depths and locations. 

The following table provides a list of recommended geophysical surveying support 
subcontractors that can be used for utility-locating services: 

Company Name and 
Address 

Contact Name 
and Phone 

Number 

Equipment1 Other Services2 

1 2 3 4 5 A B C 

US Radar, Inc.* 
PO Box 319 
Matawan, NJ 07747 

Ron LaBarca 

732-566-2035 

  4      

Utilities Search, Inc.* Jim Davis  

703-369-5758 

4    4 4 4 4 

So Deep, Inc.* 
8397 Euclid Avenue 
Manassas Park, VA 20111 

703-361-6005 4     4 4 4 

Accurate Locating, Inc. 
1327 Ashton Rd., Suite 101 
Hanover, MD 21076 

Ken Shipley  

410-850-0280 

4 4       

NAEVA Geophysics, Inc. 
P.O. Box 7325   
Charlottesville, VA 22906 

Alan 
Mazurowski 

434-978-3187 

4 4 4 4 4 4 4 4 

Earth Resources 
Technology. Inc.              
8106 Stayton Rd.           
Jessup, MD 20794 

Peter Li 

240-554-0161 

4 4 4 4 4 4 4  

Geophex, Ltd                        
605 Mercury Street 
Raleigh, NC 27603 

I. J. Won 

919-839-8515 

4 4 4 4 4 4 4 4 
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Notes: 

*Companies denoted with an asterisk have demonstrated reluctance to assume responsibility for 
damage to underground utilities or an inability to accommodate the insurance requirements that CH2M 
HILL requests for this type of work at many Navy sites.  

1
Equipment types are: 

1. Simple electromagnetic instruments, usually hand-held 

2. Other, more innovative, electromagnetic instruments, including larger instruments for more area 
coverage 

3. Ground-penetrating radar systems of all kinds 

4. Audio-frequency detectors of all kinds 

5. Radio-frequency detectors of all kinds 

2
Other services include: 

A. Data interpretation and/or report preparation to provide a permanent record of the geophysical 
survey results and a professional interpretation of the findings, including expected accuracy and 
precision. 

B. Non-destructive excavation to field-verify the depths, locations, and types of subsurface utilities. 

C. Concrete/asphalt coring and pavement/surface restoration. 
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Attachment C – Equipment Used for 
Identifying Underground Utilities 

This attachment provides a summary of the various types of equipment used for 
subsurface utility location.  It describes the capabilities and limitations of each in order 
to help the AM and PM determine if the equipment being proposed by a subcontractor 
or Navy is adequate. A list of in-house experts that can be used to answer questions you 
may have is provided below.  

CH2M HILL In-house Utility Location Experts 

Tamir Klaff/WDC  

Home Office Phone – 703-669-9611 

Electromagnetic Induction (EMI) Methods 

EMI instruments, in general, induce an electromagnetic field into the ground (the 
primary field) and then record the response (the secondary field), if any.  Lateral 
changes in subsurface conductivity, such as caused by the presence of buried metal or 
by significant soil variations, cause changes in the secondary field recorded by the 
instrument and thus enable detection and mapping of the subsurface features.  It should 
be noted that EMI only works for electrically conductive materials--plastic or PVC pipes 
are generally not detected with EMI. Water and gas lines are commonly plastic, 
although most new lines include a copper “locator” strip on the top of the PVC to allow 
for detection with EMI.   

EMI technology encompasses a wide range of instruments, each with inherent strengths 
and weaknesses for particular applications.  One major division of EMI is between 
“time-domain” and “frequency-domain” instruments that differ in the aspect of the 
secondary field they detect.  Another difference in EMI instruments is the operating 
frequency they use to transmit the primary field.   Audio- and radio-frequencies are 
often used for utility detection, although other frequencies are also used.  Consideration 
of the type of utility expected, surface features that could interfere with detection, and 
the “congestion” of utilities in an area, should be made when choosing a particular EMI 
instrument for a particular site.  

One common EMI tool used for utility location is a handheld unit that can be used to 
quickly scan an area for utilities and allows for marking locations in “real time”.  This 
method is most commonly used by “dig-safe” contractors marking out known utilities 
prior to excavation.  It should be noted that this method works best when a signal (the 
primary field) can be placed directly onto the line (i.e., by clamping or otherwise 
connecting to the end of the line visible at the surface, or for larger utilities such as 
sewers, by running a transmitter through the utility).  These types of tools also have a 
limited capability to scan an area for unknown utilities.  Usually this requires having 
enough area to separate a hand held transmitter at least a hundred feet from the 
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receiver.  Whether hunting for unknown, or confirming known, utilities, this method 
will only detect continuous lengths of metallic conductors.  

In addition to the handheld EMI units, larger, more powerful EMI tools are available 
that provide more comprehensive detection and mapping of subsurface features.  
Generally, data with these methods are collected on a regular grid in the investigation 
area, and are then analyzed to locate linear anomalies that can be interpreted as utilities.  
These methods will usually detect all subsurface metal (above a minimum size), 
including pieces of abandoned utilities. In addition, in some situations, backfill can be 
detected against native soils giving information on trenching and possible utility 
location.  Drawbacks to these methods are that the secondary signals from utilities are 
often swamped (i.e., undetectable) close to buildings and other cultural features, and 
that the subsurface at heavily built-up sites may be too complicated to confidently 
interpret completely.   

Hand-held metal detectors (treasure-finders) are usually based on EMI technology.  
They can be used to locate shallow buried metal associated with utilities (e.g., junctions, 
manholes, metallic locators).  Advantages of these tools is the ease of use and real-time 
marking of anomalies.  Drawbacks include limited depths of investigations and no data 
storage capacity. 

Ground Penetrating Radar (GPR) 

GPR systems transmit radio and microwave frequency (e.g., 80 megaHertz to 1,000 
megaHertz) waves into the ground and then record reflections of those waves coming 
back to the surface. Reflections of the radar waves typically occur at lithologic changes, 
subsurface discontinuities, and subsurface structures. Plastic and PVC pipes can 
sometimes be detected in GPR data, especially if they are shallow, large, and full of a 
contrasting material such as air in a wet soil, or water in a dry soil.  GPR data are usually 
collected in regular patterns over an area and then analyzed for linear anomalies that 
can be interpreted as utilities.  GPR is usually very accurate in x-y location of utilities, 
and can be calibrated at a site to give very accurate depth information as well.  A 
significant drawback to GPR is that depth of investigation is highly dependant on 
background soil conductivity, and it will not work on all sites.  It is not uncommon to 
get only 1-2 feet of penetration with the signal in damp, clayey environments.  Another 
drawback to GPR is that sites containing significant fill material (e.g., concrete rubble, 
scrap metal, garbage) will result in complicated anomalies that are difficult or 
impossible to interpret.   

Magnetic Field Methods 

Magnetic field methods rely on detecting changes to the earth’s magnetic field caused by 
ferrous metal objects.  This method is usually more sensitive to magnetic metal (i.e., 
deeper detection) than EMI methods.  A drawback to this method is it is more 
susceptible to being swamped by surface features such as fences and cars.  In addition, 
procedures must usually be implemented that account for natural variations in the 
earth’s background field as it changes throughout the day.  One common use of the 
method is to measure and analyze the gradient of the magnetic field, which eliminates 
most of the drawbacks to the method.  It should be noted this method only detects 
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ferrous metal, primarily iron and steel for utility location applications.  Some utility 
detector combine magnetic and EMI methods into a single hand-held unit.  

Optical Methods 

Down the hole cameras may be useful in visually reviewing a pipe for empty conduits 
and/or vaults. 
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Attachment D – Utility Clearance 
Documentation Form 

 
 
 



Buried Utility Location Tracking Form  (Submit to CH2M HILL PM within 24 hrs of location activities)

Project Location: CH2M HILL Purchase Order:
CH2M HILL Project No.: 
CH2M HILL Project Manager: Name/Phone: Utility Location Subcontractor:

Fax: Subcontractor POC:  
Email: 

CH2M HILL Field Team Leader: Name/Phone:

Dates of location activities:  
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The findings of the buried utility location activities summarized herein were conducted in strict accordance with the CH2M HILL scope of work.  

Subcontractor's Date

Signature

Check each box using an "X" if a buried utility is present within 5 feet of a marked Station ID.  If color 
of the flag or paint differs from listed color, note change in color on the form.
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Attachment E – Utility Marking Color Codes 

The following is the standard color code used by industry to mark various types of 
utilities and other features at a construction site. 

White – Proposed excavations and borings 

Pink – Temporary survey markings 

Red – Electrical power lines, cables, conduits and lighting cables 

Yellow – Gas, oil, steam, petroleum or gaseous materials 

Orange – Communication, alarm or signal lines, cables, or conduits 

Blue – Potable water 

Purple – Reclaimed water, irrigation and slurry lines 

Green – Sewer and storm drain lines 
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Explosives Usage and Munitions Response (MR) 
Enterprise Standard Operating Procedure HSE -610 

1.0 Applicability and Scope 
1.1 Applicability 
This Standard Operating Procedure (SOP) applies to:  

(1) CH2M HILL employees who enter areas known or suspected of having munitions,  

(2) Areas where explosives are used for construction or demolition purposes, and  

(3) Managers who may be responsible for oversight of a subcontractor’s explosives 
usage, MR operations, or Controlled Detonation Chamber (CDC) operations.  

Explosives usage or MR operations may be conducted on active, inactive, closed, 
transferring, or transferred ranges; former battlefields; disposal sites; munitions 
manufacturing and storage sites; and construction sites.  

1.2 Scope 
This SOP provides information regarding the spectrum of hazards and issues to be ad-
dressed during each phase of a project associated with operations involving the use of 
explosives. Hazardous situations addressed in this SOP include exposure to explosives used 
for construction or demolition work; munitions and explosives of concern (MEC), which 
include unexploded ordnance (UXO), discarded military munitions (DMM), and material  
potentially presenting an explosive hazard (MPPEH); chemical warfare materiel (CWM), or 
munitions constituents (MC) contaminated soil and groundwater; munitions 
demilitarization operations; Controlled Detonation Chamber (CDC) operations; and 
operations to locate, identify, remove, and dispose of munitions.  

CH2M HILL employees who enter areas where explosives may be encountered or used 
must take precautions to avoid these hazards and be aware of associated safe work 
practices. 

As described in SOP HSE-215, Contracts, Subcontracts, & HSE Management Practices, 
responsibilities for health, safety, and environmental (HS&E) protection are expressly 
defined through subcontract terms and conditions. CH2M HILL’s HS&E practices in the 
field are determined on the basis of these defined responsibilities. Consistent with HSE -215, 
the subcontractor must determine how to operate safely, comply with applicable HS&E 
regulations and industry standards, and correct any deficiencies.  

Click Here For Attachments 

https://www.int.ch2m.com/intrnl/voffice/corp/health/Policies/SOPs/HSE_215.pdf
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1.3 Regulatory Review 
Projects involving the use of explosives are often complex (may require the acquisition, 
receipt, storage, and use of explosives to include insurance, permits/license, public safety, 
etc.) and have a myriad of regulatory requirements to ensure safety. A brief description of 
the major requirements follows: 

U.S. Department of Defense (DOD) Ammunition and Explosives Safety Standards, DOD 6055.9-
STD, establishes uniform safety standards that apply to ammunition and explosives, to 
associated personnel and property, and to unrelated personnel and property exposed to the 
potential damaging effects of an accident involving ammunition and explosives during their 
development, manufacturing, testing, transportation, handling, storage, maintenance, de-
militarization, and disposal. Additional regulatory requirements are: Title 18 U. S. Code, 
842, Safe Explosives Act, 27 CFR Part 555.1 Explosives, 29 CFR 1910.109 Explosives and 
Blasting Agents, National Fire Protection Association 495 Explosive Materials Code, 49 CFR 
Parts 100–199, Hazardous Materials Transportation.  

The U.S. Environmental Protection Agency (EPA) regulates the disposal of military muni-
tions, and of waste that contains military munitions, through the Military Munitions Rule 
(MMR) (62 Federal Register [Fed. Reg.] 6621, February 12, 1997; 40 Code of Federal 
Regulations [CFR] Part 260 et seq.) under authority of the Resource Conservation and 
Recovery Act (RCRA). The rule has two functions: (1) it identifies when conventional and 
chemical military munitions become a solid waste, and (2) it provides criteria for storing 
and transporting such waste, including a conditional exemption if the munitions are man-
aged under DOD rules.  

This SOP incorporates by reference the guidelines and requirements for MR operations that 
are published by the U.S. Army Corps of Engineers (USACE) Engineering Support Center, 
Huntsville, Alabama. These are  accepted industry standards, similar to voluntary 
consensus standards published by such organizations as the National Fire Protection 
Association (NFPA) and the American National Standards Institute (ANSI).  

2.0 Project Planning 
2.1 Planning Requirements 
Compliance with the applicable governing laws and regulations is the responsibility of the 
Project Manager. The Project Manager will contact the MR Operations Manager, or in his 
absence the MR Safety/Quality Officer or the Munitions Response Market Segment 
Director, prior to and post MR (paragraph 17) of the ORE approval and subsequent GO/NO 
GO decision for determination of applicable governing laws and regulations and to assist 
with planning and executing support for such activities as blasting operations, hazardous 
toxic radiological waste (HTRW) support, construction support, MR actions, handling of 
CWM or explosive-contaminated soils, and munitions demilitarization. The following types 
of support may be needed for MR operations:  

 For on-site visits with known or suspected MEC, an Abbreviated Accident Prevention 
Plan (AAPP) (See Attachment 1) must be prepared. This AAPP is to be used only for 
non-intrusive site visits, and it must be approved by the MR Safety/Quality Officer, or 
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in his absence either the MR Operations Manager or MR Market Segment Director, 
before the field visit starts. All team members must read and comply with the AAPP and 
attend the safety briefings. The UXO Safety Officer (UXOSO) shall ensure that the Safety 
Briefing Checklist and the Plan Acceptance forms are filled out before the site visit 
begins. 

 On an HTRW site with known or suspected MEC, MEC support involves implementing 
anomaly avoidance techniques to avoid any potential surface MEC and any subsurface 
anomalies. A Site Safety & Health Plan (SSHP) must be prepared. This SSHP is to be 
used only for non-intrusive anomaly avoidance activities, and it must be approved by 
the MR Safety/Quality Officer, or in his absence the MR Operations Manager or the MR 
Market Segment Director prior to the start of fieldwork. All team members must read 
and comply with the SSHP and attend the safety briefings. The UXOSO shall ensure that 
the Safety Briefing Checklist and Plan Acceptance Form are filled out prior to the start of 
the site work. 

 On a construction site with known or suspected MEC, support must be provided by 
qualified UXO personnel during construction activities. The level of MEC support 
required depends on the probability of encountering MEC, determined on a project-by-
project basis. This will be identified during the MR (paragraph 17) of the ORE. 

 MR actions in which the intent is to locate, identify, excavate, remove, and dispose of 
MEC may require a Senior UXO Supervisor, UXO Safety Officer, and UXO Quality 
Control Specialist, to oversee UXO contractor teams performing operations.  

 On an MR site that has MC contamination of soil or groundwater, MEC support may 
include both anomaly avoidance techniques and MEC construction support for exca-
vating and/or treating MC-contaminated soil and groundwater. 

 On munitions demilitarization projects, MEC support is required to identify, handle, 
disassemble, process, certify, transport, and treat or dispose of munitions components.  

 On projects where explosives waste is transported or disposed of offsite, the MR 
Operations Manager and the BG Environmental Compliance Coordinator (ECC) may 
assist in identifying the applicable regulations and permits required. 

 On projects where munitions debris (MD),  material potentially presenting an explosive 
hazard (MPPEH), or inert munitions is recovered and processed for disposal as scrap, 
the MR Operations Manager and the BG ECC may determine whether treatment and 
certification is required, along with any permitting requirements.  

 For drilling activities at project sites suspected of MEC contamination, the UXO team 
shall conduct a reconnaissance and MEC avoidance to provide clear access routes to 
each site before drilling crews enter the area. Down hole avoidance support shall be 
conducted at intervals every one foot until the depth that was determined during the 
MR ORE was reached. The procedures listed in HSE-204, Drilling, apply and shall be 
implemented.  

 For excavation activities at project sites suspected of MEC contamination, the UXO team 
shall conduct a reconnaissance and MEC avoidance to provide clear access routes to 

https://www.int.ch2m.com/intrnl/voffice/corp/health/Policies/SOPs/HSE_204.pdf
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each site before excavation crews enter the area. The procedures listed in  
HSE-307, Excavations, apply and shall be implemented.  

 Safety and quality control (QC) audits shall be included in developing cost estimates for 
any MR or explosives usage project that will last more then two weeks.  

 On projects that include intrusive activities to investigate MEC or use of explosives 
(blasting), an Explosive Safety Submission (ESS), an Explosive Siting Plan (ESP), and an 
Explosive Management Plan (EMP) may be required. The MR Operations Manager, or in 
his absence the MR Safety/Quality Officer or MR Market Segment Director, shall assist 
in evaluating project requirements and coordinate with others as appropriate.  

The project UXOQCS or in his/her absence, one the following,  MR Program Quality 
Manager,  MR Safety/Quality Officer or the MR Market Segment Director, shall verify 
subcontractor training, personnel qualifications, and current medical examinations prior to 
the start of field operations. Any identified shortfalls in qualifications should be reported to 
the MR Operations Manager or in his absence to the MR Safety/Quality Officer or the 
Market Segment Director for resolution. 

2.2 Opportunity and Risk Evaluation (ORE) 
Every project or task involving the usage of explosives or a Munitions Response (MR) 
requires completion of the Munitions Response ORE form in Attachment 2. The most 
current form and assistance in filling out the form can be obtained from the MR 
Safety/Quality Officer, MR Operations Manager, or MR Market Segment Director. This 
document is a living form and should be updated as a project is developed and executed or 
upon change of scope of work (SOW), identification of previously unknown hazards, etc. 
Final acceptance of the MR ORE is done by the MR Safety/Quality Officer. Upon acceptance 
of the MR ORE, the Project Delivery Team (PDT) is required to perform the Go/No Go 
decisions making process per the ESBG Authority Matrix.  

2.3 Alcohol, Tobacco, Firearms, and Explosives (ATF&E) Background Investigation 
The “Safe Explosives Act of 2002” requires the employer (CH2M HILL) to submit to ATF&E 
identifying information, fingerprints, and photographs for all "Responsible Persons" and 
"Possessors of Explosives."  

All personnel designated as Responsible Persons or Possessors of Explosives involved in 
explosives usage and MR projects must provide a 2-inch by 2-inch color picture and an ATF 
Form 5400.28 filled out for submission by the ATF&E License Holder (contact MR 
Operations for assistance) who will forward them to ATF&E so that a background 
investigation can be conducted to establish eligibility to work with explosives. 

Under the "Safe Explosives Act," a "Responsible Person" and a "Possessor of Explosives" are 
defined as follows:  

Responsible Person: An individual who has the power to direct the management and 
policies of the applicant pertaining to explosive materials. Generally the term includes 
partners, sole proprietors, project managers, site managers, corporate officers and directors, 
and majority shareholders. 

https://www.int.ch2m.com/intrnl/voffice/corp/health/Policies/SOPs/HSE_307.pdf
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Possessor of Explosives: An individual who has actual physical possession or constructive 
possession, which means the person has dominion or control over explosives. For example, 
persons who are physically handling explosive materials would be considered to be 
possessors of explosives. This would include employees who handle explosive materials in 
order to ship, transport, or sell them; and employees, such as blasters, who actually use 
explosive materials. Other examples of possessors include a supervisor at a construction site 
who keeps keys for magazines in which explosives are stored, or who directs the use of 
explosive materials by other employees; and an employee of a licensee or permittee 
transporting explosive materials from a licensed distributor to a purchaser.  

Assistance in filling out required forms can be obtained from the MR Operations Manager, 
or in his absence the MR Safety Officer or the MR Market Segment Director. Submission of 
completed forms to ATF&E is the responsibility of the ATF&E License Holder. Upon 
submission of the required forms “responsible persons and possessors of explosives” may 
execute their duties pending completion of the background investigation.  

ATF&E will notify employers in writing of the result of each background check and will 
supply the “responsible person” or “possessor of explosives” with a “Letter of Clearance” 
where appropriate. The custodian of the ATF&E records will request a copy of this 
certificate from the employee.  

2.4 Training Requirements 
2.4.1 MR Projects 
CH2M HILL employees and subcontractors who work on projects that involve MR must 
complete the following training: 

 A one-time, 40-hour Hazardous Waste Operations and Emergency Response course, and 
a minimum of three days’ actual field experience under the direct supervision of a 
trained supervisor as specified in 29 CFR §1910.120(e). 

 An annual 8-hour hazardous waste refresher course, as specified in 29 CFR 
§1910.120(e) (8). 

 Hazardous waste supervisory training (required for managers and supervisors only) as 
specified in 29 CFR §1910.120(e)(4). 

All UXO technicians must be graduates of one of the following:  

 U.S. Army Bomb Disposal School, Aberdeen Proving Ground, MD; 

 U.S. Naval Explosive Ordnance Disposal (EOD) School, Indian Head, MD; 

 U.S. Naval EOD School, Eglin Air Force Base (AFB), FL; 

 EOD Assistants Course, Redstone Arsenal, AL; 

 EOD Assistant Course, Eglin AFB; or  

 An equivalent course as identified in Department of Defense Explosives Safety Board 
(DDESB) Technical Publication (TP) 18 
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The project UXOQCS or in his/her absence the MR Operations Manager, MR 
Safety/Quality Officer or the MR Market Segment Director, must review and accept 
subcontractor personnel qualifications.  

2.4.2 Commercial Blaster Requirements 
Commercial blasting is most often done in support of construction projects to remove or 
reduce obstacles that interfere with the construction of new roads, bridges, tunnels, harbors, 
or other facilities.  

In order to be qualified as a “Blaster,” the individual shall be able to understand and give 
written and oral orders; be in good physical condition and not be addicted to narcotics, 
intoxicants, or similar types of drugs; and be qualified by reason of training, knowledge, or 
experience in the field of transporting, storing, handling, and use of explosives, and have a 
working knowledge of state and local laws and regulations that pertain to explosives. A 
“Blaster” will be required to furnish satisfactory evidence of competency in handling 
explosives and performing in a safe manner the type of blasting that will be required. A 
Blaster must also be knowledgeable and competent in the use of each type of blasting 
method used. 

Depending on the type and location of work performed, personnel that transport explosives 
may need to have a commercial driver’s license (CDL) with a hazardous material 
endorsement in accordance with Department of Transportation Requirements specified in 
49 CFR.  

The following definitions provide an overview the types of explosives which may be used in 
commercial blasting: 

Explosives -- any chemical compound, mixture, or device, the primary or common purpose 
of which is to function by explosion, i.e., with substantially instantaneous release of gas and 
heat, unless such compound, mixture, or device is otherwise specifically classified by the 
U.S. Department of Transportation; see 49 CFR Chapter I. The term "explosives" shall 
include all material which is classified as Class A, Class B, and Class C explosives by the 
U.S. Department of Transportation, and includes, but is not limited to dynamite, black 
powder, pellet powders, initiating explosives, blasting caps, electric blasting caps, safety 
fuse, fuse lighters, fuse igniters, squibs, cordeau detonant fuse, instantaneous fuse, igniter 
cord, igniters, small arms ammunition, small arms ammunition primers, smokeless 
propellant, cartridges for propellant-actuated power devices, and cartridges for industrial 
guns. Commercial explosives are those explosives which are intended to be used in 
commercial or industrial operations. 

(i) Class A explosives. Possessing, detonating, or otherwise having maximum hazard, such 
as dynamite, nitroglycerin, picric acid, lead azide, fulminate of mercury, black powder, 
blasting caps, and detonating primers.  

(ii) Class B explosives. Possessing flammable hazard, such as propellant explosives 
(including some smokeless propellants), photographic flash powders, and some special 
fireworks.  

(iii) Class C explosives. Includes certain types of manufactured articles which contain Class 
A or Class B explosives, or both, as components but in restricted quantities.  
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2.5 Medical Surveillance Requirements 
All CH2M HILL employees who perform field work on MR sites must participate in a 
medical monitoring program in accordance with 29 CFR 1910.120 and  
HSE-113, Medical Monitoring.  

Employees who terminate employment and who have performed field work at MR project 
sites may be required to undergo an exit examination.  

Subcontractors are responsible for ensuring that their employees are enrolled in a medical 
surveillance or monitoring program that meets the requirements of 29 CFR 1910.120.  

2.6 Drug Free Workplace Requirements 
CH2M HILL employees who perform or oversee MR operations are subject to the provi-
sions of HSE-105, Drug-Free Workplace.  

All CH2M HILL employees assigned toto MR projects are subject to the provisions of HSE-
105, Drug-Free Workplace.  Subcontractors are responsible for ensuring that their 
employees who perform MR operations on CH2M HILL projects are on a drug abuse 
surveillance program that meets the requirements of HSE-105.  

2.7 Competent Person Requirements 
2.7.1  Munitions Response 
A competent person may be a Senior UXO Supervisor, UXO Safety Officer, UXO Quality 
Control Specialist, or UXO Technician III. The competent person must meet the following 
minimum qualifications: 

 Be a graduate of one of the schools and courses listed for all UXO technicians in 
Section 2.4.1 above and meet the requirements of DDESB TP-18, 

 Have at least 8 years of combined active-duty military EOD experience and contractor 
UXO experience, and 

 Have experience in MR operations and supervision of personnel. 

The MR Operations Manager, the MR Market Segment Director, and the MR Safety/Quality 
Officer will compose the Ammunition & Explosive Personnel Qualification and Certification 
Board for employees of CH2M HILL. This Board will review individual qualifications and 
experiences for determining who will be allowed to perform those duties and assignments 
associated with SUXOS, UXOQC, UXOSO, and CDC Chamber Operator. Project managers 
are required to notify in writing, the MR Safety/Quality Officer of any CH2M HILL UXO 
Technician assignments requiring service related documented of qualifications.  

2.7.2  Blasting 
Blasting subcontractors are responsible for providing a competent person to oversee 
blasting operations. A competent person may be a state licensed blaster. The competent 
person must be qualified through a license or permit issued by a state or local jurisdiction 
based on testing, extensive knowledge, training, and experience with an ability to solve or 
resolve problems related to blasting, and must meet the following requirements: 

https://www.int.ch2m.com/intrnl/voffice/corp/health/Policies/SOPs/HSE_113.pdf
https://www.int.ch2m.com/intrnl/voffice/corp/health/Policies/SOPs/HSE_105.pdf
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 Able to understand and give written and oral orders.  

 In good physical condition and not be addicted to narcotics, intoxicants, or similar types 
of drugs.  

 Required to furnish satisfactory evidence of competency in handling explosives and 
performing in a safe manner the type of blasting that will be required.  

 Knowledgeable and competent in the use of each type of blasting method used. 

2.8 Safety Equipment 
Subcontractors are responsible for providing all necessary personal protective equipment 
(PPE) for their employees. CH2M HILL will provide PPE only for its own employees. Other 
safety equipment will be provided as delineated in the subcontract and documents 
referenced by the subcontract. The MR Safety Officer, or in his absence the MR Operations 
Manager or the MR Market Segment Director, must review subcontractor work plans and 
site-specific HS&E plans to ensure that appropriate safety equipment has been included to 
meet the requirements of the scope of work (SOW). 

Personnel who will be handling explosives will not wear outer or inner garments having 
static electricity-generating characteristics. These include clothing made of 100 percent 
polyester, nylon, silk, and wool, which are all highly static producing. 

Protective shoes worn by personnel performing explosives operations should be constructed 
of nonferrous materials (e.g., fiberglass) to prevent interference with sensitive geophysical 
instruments.  

UXO Technicians are required to wear hard hats when an overhead hazard exists or when 
specified in the site-specific HS&E plan. Hard hats should not be worn, however, when 
investigating suspect MEC. A hard hat can create an unsafe condition by falling off the 
technician’s head at a critical moment. Also, if a MEC is accidentally detonated (the worst-
case accident scenario), the hard hat will not protect the technician from fragments and may 
worsen the injury by reflecting fragments into the head of the technician. This is consistent 
with safety guidance from the Corps of Engineers, Huntsville Center, Military Munitions 
Center of Expertise (MM-CX).  

2.9 Subcontractor Selection 
Subcontractors are selected based on their past performance in working for CH2M HILL, 
safety record, experience, and compliance with federal, state, and local jurisdiction licensing 
and permitting.  

Additional criteria may be developed, depending upon the specific SOW requirements for 
the subcontractor. When oversight is required by HSE-215, the CH2M HILL MR 
Safety/Quality Officer, or in his absence the MR Operations Manager or MR Market 
Segment Director, shall use these developed criteria to review the explosives procedures 
submitted by the subcontractor.  
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3.0 Definitions 
Please see Attachment 3 for definitions. 

4.0 Project Execution 
4.1 Safe Work Practices 
Management is responsible to control and eliminate unsafe work conditions through 
training and engineering out the hazard. The requirements of this section are to be followed 
by all personnel where explosives are used, regardless of the company performing the 
operations. These requirements also pertain to subcontractor personnel.  

4.2 MR Operations 
On MR project sites, the MR Operations Manager will be contacted to establish 
requirements.  

4.3 Regulations and Industry Standards 
As described in HSE-215, the MR Safety Officer/Quality or UXOQCS may be required to 
oversee a subcontractor’s field activities. Subcontractors retain control over their practices, 
and CH2M HILL’s oversight does not relieve them of their own responsibility for effective 
implementation and enforcement of HS&E requirements. The following subsections provide 
the minimum regulatory and industry standards for operations.  

The Military Munitions Response Program (MMRP) is a maturing program with different 
levels of regulatory oversight within each service component. Unless a service component 
has issued written regulations/guidance for execution of MR actions, then the default 
regulations/guidance followed will be those issued by the Department of Defense Explosive 
Safety Board (DDESB) and the U.S. Army Corps of Engineers. For commercial blasting 
operations, the following guidelines shall apply: ATF&E federal explosive laws and 
regulations (ATF P5400.7); ANSI A10.7, Safety Requirements for Transportation, Storage, 
Handling and Use of Explosives; and NFPA 495, Explosive Material Code. 

4.3.1 General Safety Concerns and Procedures 
Operations, including site visits, shall not be conducted until a complete plan for the site is 
prepared and approval for use is given by the CH2M HILL MR Safety/Quality Officer, MR 
Operations Manager, or MR Market Segment Director. These plans will be based upon the 
cardinal rule of explosive safety which is to limit exposure to the minimum number of 
personnel, for the minimum amount of time, to the least amount of explosives hazards 
consistent with safe and efficient operations. 

Only UXO-qualified personnel shall perform MEC procedures. Non-UXO personnel may be 
used to perform MEC-related procedures when supervised by a UXO Technician III. All 
personnel engaged in field operations shall be thoroughly trained and capable of 
recognizing the specific hazards of the procedures being performed. To ensure that these 
procedures are performed to standards, all field personnel shall be under the direct 
supervision of a UXO Technician III or a Senior UXO Supervisor (SUXOS). 



 

HSE-610 VERSION 1 10 
We will only maintain controlled copies online.  Printed versions of this document are uncontrolled copies.  To ensure you have 
the current version, use the copy located at HSE website 

4.3.2 Explosives Safety Precautions 
Comply with the cardinal rule for explosives safety: expose the minimum number of people 
to the minimum amount of explosives for the minimum amount of time. Project-specific 
explosives safety precautions shall be developed prior to field activities and included in 
Work Plans and Health & Safety Plans that must be reviewed and approved by the MR 
Safety/Quality Officer and the MR Operations Manager, or in their absence the MR Market 
Segment Director.  

4.3.3 Recognize, Retreat, and Report MEC 
Any CH2M HILL project located on a present or former Department of Defense (DOD) 
facility, even if it is now under the control of a city, state, or private owner, should plan on 
the potential to encounter MEC/MPPEH. A contingency plan developed during pre-
mobilization that addresses the three Rs of MEC/MPPEH (recognize the potential hazard, 
retreat upwind a safe distance, and report in accordance with approved plans) will lesson 
the impact to the project and enhance employee safety if MEC/MPPEH is encountered. 
Assistance in developing this contingency plan should be obtained from the MR 
Safety/Quality Officer, or in his absence the MR Operations Manager or the MR Market 
Segment Director.  

4.3.4 Explosives Management  
Management of explosives material under the “Safe Explosives Act of 2002” implements 
stringent requirements that must be followed. Management of explosives is a process that, if 
in compliance with federal, state, and local jurisdiction, will reduce, control, or eliminate 
civil and criminal penalties, disciplinary actions, and potential risk to personnel, the public, 
and the environment. Details of explosives management are developed on a site-specific 
basis and included in a site-specific Explosives Management Plan (EMP). These details are 
based on federal, state, and local jurisdiction requirements and on contractual 
specifications by the client.  

4.3.5 Explosives Security  
Security of explosives will conform to the requirements set forth by federal, state, and local 
jurisdictions. Provisions for explosives security during interstate or intrastate shipment will 
be performed by transportation vendors. Project site and overnight explosives security will 
conform to 49 CFR 171-173, transportation security requirements. Details of explosives 
security requirements are included in the EMP  for each project. 

4.3.6 Controlled Detonation Chamber Operations 
A Controlled Detonation Chamber (CDC) is capable of repeated controlled detonations of a 
suite of energetic materials that are currently demilitarized by open burn/open detonation 
(OB/OD). An MR ORE is required on CDC projects. On CDC projects, the MR Operations 
Manager will be contacted to establish requirements.  

4.3.7 Explosive Waste Disposal 
When used or fired munitions are managed off range (i.e., transported off range and stored, 
reclaimed, treated, or disposed) or disposed of on range (i.e., buried without treatment), it is 
subject to regulation as a solid waste under RCRA. This means it may also be subject to 
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regulation as a hazardous waste. Also, munitions that land off range and are not promptly 
retrieved are solid wastes. Table 4-1 describes how solid wastes may be characterized as 
hazardous in these situations. All characterization must be based on field observations by 
qualified MR personnel who are trained to properly identify waste munitions items and 
meet the requirements for an emergency response expert under RCRA. In the event that the 
explosive waste is regulated as hazardous waste, refer to SOP HSE-409, Waste Management: 
Hazardous Waste for RCRA hazardous waste management requirements.  

TABLE 4-1 
Waste Characterization 

Item Characterization Waste Code 

Uncontaminated 
metal debris 

If visual inspection determines that the item does not contain waste 
residue, then waste is non-hazardous scrap metal excluded from RCRA 
regulation under 40 CFR §261.6(a)(3). Waste may be subject to further 
incineration and certification requirements. 

None 

Contaminated 
metal debris 

If visual inspection determines that the item contains hazardous waste 
residue, then manage it as potential hazardous waste. 

Potential D003 
and/or D008 

Munitions less 
than 0.50 caliber 

Small-arms ammunition is not considered reactive hazardous waste in 
accordance with EPA policy (November 30, 1984 Memorandum, John 
Skinner, OSWER Director). 

None 

Munitions 
greater than 
0.50 caliber 

Untreated MEC is presumed to be reactive hazardous waste using gen-
erator knowledge under 40 CFR §261.23. 

D003 

4.3.8 Forms and Permits 
(1) Type-20 Manufacturer of High Explosives License/Permit issued by the ATF&E is re-

quired to purchase, store, and use high explosives including on-site use of binary 
explosives in support of MR operations, construction projects, and demolition and 
deactivation (D&D) projects. The following must be done prior to execution of field 
activities: 

 Explosives will not be ordered, shipped, stored, or used by CH2M HILL without the 
review and approval of the ATF&E License Holder.  

 The ATF&E License Holder must review and approve all Explosive Siting Plans 
(ESPs) and Explosives Management Plans (EMPs) to ensure compliance with ATF&E 
regulations.  

 Following compliance with the above, the ATF&E License Holder will provide 
procurement/contracting with a certified copy of our Type 20 license and the 
authorization letter (responsible persons & possessors of explosives) to procure 
explosives.  

 Written authorization designating the “Responsible Persons” and “Possessors of 
Explosives” who can order, receive, store, and use explosives must be provided by 
the ATF&E License Holder to explosives supplier.  

 A copy of the CH2M HILL ATF&E Type 20 Manufacturer of High Explosives license 
must be posted on the project site.  

https://www.int.ch2m.com/intrnl/voffice/corp/health/Policies/SOPs/HSE_409.pdf
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 A copy of the ESP must be provided through the ATF&E License Holder to the 
ATF&E Office that inspects the CH2M HILL records and to the nearest ATF&E 
Office to the project site. 

Additional details are provided in Attachment 4, Explosives Management Check List, 
including required records that must be forwarded to the CH2M HILL ATF&E Type 20 
License Holder upon completion of work.  

(2) State and local explosives permits may be required for CH2M HILL and individuals to 
purchase, store, and use explosives in support of MR operations, CDC operations, 
construction projects, and D&D projects. In addition there may be local requirements to 
notify law enforcement or fire department agencies when establishing explosives 
storage.  

5.0 Attachments 
The following attachments are located within the SOP. 

Attachment 1 Abbreviated Site Safety and Health Plan (ASSHP) 

Attachment 2 Opportunity Risk Evaluation (ORE)   

Attachment 3 Glossary, Acronyms, and Abbreviations 

Attachment 4 Explosives Management Check List 

6.0 Revision Log 
Revision Date Description Prepared By Approved By 

1 9/27/06 Updated to Standard 
Operating Procedure 

Dan Young 
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Explosives Usage and Munitions Response (MR)  
Standard Operating Procedure HSE-610 

Attachment 1: Abbreviated Accident Protection Plan (AAPP) 
For: 
Site name   

Site location   

Purpose of visit   

AAPP prepared by   

Office   

Address   

Telephone   

Date prepared   

Signature and date   

AAPP reviewed and approved by: 

Safety office:    Date:   

NOTE: This AAPP is to be used only for non- intrusive site visits or for intrusive activities (e.g. 
geophysical prove-outs) where anomaly avoidance is to be performed prior to intrusive activity. All 
team members must read and comply with this AAPP and attend the safety briefings. The UXO 
escort shall ensure that the Safety Briefing Checklist and Plan Acceptance Form are filled out prior to 
the start of the site visit. 

I. Site Description and Previous Investigation  
A. Site Description 

� Size:  _______ acres  

� Present usage:  

( ) Military ( ) Recreational ( ) Other  

( ) Residential ( ) Commercial ( )  

( ) Natural area ( ) Industrial ( )   

( ) Agricultural ( ) Landfill ( )   

( ) Secured ( ) Active ( ) Unknown 
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( ) Unsecured (  ) Inactive 

B. Past Uses 
All members of the site visit team have been provided with a copy of the ASR. 

Yes No –  

C. Surrounding Population 
( ) Rural (  ) Residential (outside base fence) ( ) Other (specify) 

( ) Urban ( ) Industrial ( )   

  ( ) Commercial ( )   

D. Previous Sampling and Investigation Results 
1. MEC Encountered within anticipated boundaries of site 

 

 

 

2. Samples (air, water, soil, and/or vegetation) 
Chemical Concentration Medium Location 

 

 

 

 

II. Description of On-Site Activities 
( ) Walk-through ( ) Drive-through ( ) Other 

( ) On-road ( ) Off-road ( )  

( ) On-path ( ) Off-path ( )   

( ) Other ( ) Other ( )   

III. Site Personnel and Responsibilities 
Project Manager –  
Office   

Address   
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Phone   

Responsibilities   

Team Leader –   
Office   

Address   

Phone   

Responsibilities Responsible for documenting site visit.  

UXO Safety Officer –   
Office   

Address   

Phone   

Responsibilities Responsible for all aspects of site safety during operations covered 
under this AAPP  

 

IV. Hazard Analysis 
A. Safety and Health Hazards Anticipated 

( ) Chemical (be specific and include warning signs and symptoms of 
overexposure)  

( ) Munitions (specify)  

( ) Heat stress ( ) Cold stress ( ) Tripping hazard 

( ) Noise ( ) Electrical ( ) Falling objects 

( ) Foot hazard ( ) Biological ( ) Overhead hazard 

( ) Radiological ( ) Confined space ( ) Water hazard 

( ) Explosive ( ) Climbing hazard ( ) Sunburn  

( ) Flammable ( ) Other  

B. Overall Hazard Evaluation 
( ) High ( ) Moderate (  ) Low ( ) Unknown 



 

HSE-610 VERSION 1 –A1 4 
We will only maintain controlled copies online.  Printed versions of this document are uncontrolled copies.  To ensure you have 
the current version, use the copy located at HSE website 
 

Justification 

V. Accident Prevention 
A. General Precautions 

Before the on-site visit, all team members are required to read this AAPP and 
sign the form acknowledging that they have read and will comply with it. In 
addition, the UXO Safety Officer (escort) - shall hold a brief tailgate meeting in 
which site-specific topics regarding the day's activities are discussed. The buddy 
system shall be enforced at all times. If unanticipated hazardous conditions arise, 
team members are to stop work, leave the immediate area, and notify the UXO 
Safety Officer. 

VI. Standard Operation Safety Procedures, Engineering 
Controls, and Work Practices 
A. Site Rules and Prohibitions 

At any sign of unanticipated hazardous conditions, stop tasks, leave the immedi-
ate area, and notify the UXO Safety Officer. Smoking, eating, and drinking are 
allowed in designated areas only. 

B. Material-Handling Procedures 
Do not handle. 

C. Drum-Handling Procedures 
Do not handle. 

D. Confined Space Entry  
Do not enter. 

E. Ignition Source and Electrical Protection 
Smoke in designated areas only. Team members are not to carry matches or 
lighters into the site. 

F. Spill Containment 
N/A 

G. Excavation Safety 
N/A 

H. Illumination 
Work during daylight hours only. 
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I. Sanitation 
Use existing sanitary facilities. 

J. Buddy System 
Two persons shall be on site maintaining constant contact with each other; this 
shall be adhered to at all times. 

K. Engineering Controls 
N/A 

L. Heat Stress 
Dress appropriately, take sufficient breaks, and drink plenty of fluids. Watch for 
signs and symptoms of heat stress.  

M. Poisonous Snakes or Insects 
(1) Do NOT handle any snakes even those that appear to be dead. 

(2) Avoid areas of limited visibility such as tall grass or heavy vegetation. 

(3) Roll sleeves down and use insect repellant. 

N. Material Potentially Presenting an Explosive hazard (MPPEH). 
1. General Information 

a. The cardinal principle to be observed involving explosives, ammunition, 
severe fire hazards, or toxic materials is to limit the exposure of a mini-
mum number of personnel, for the minimum amount of time, to a 
minimum amount of hazardous material, consistent with a safe and 
efficient operation. 

b. The age or condition of an munition does not decrease its effectiveness. 
MPPEH that has been exposed to the elements for extended periods of 
time becomes more sensitive to shock, movement, and friction because 
the stabilizing agent in the explosive may be degraded. 

c. When chemical agents may be present, further precautions are 
necessary. If the munitions item has green markings, leave the area 
immediately, since it may contain a chemical filler. 

d. Consider MPPEH that has been exposed to fire as extremely hazardous. 
Chemical and physical changes may have occurred to the contents which 
render it more sensitive than it was in its original state. 

2. On-Site Instructions 
a. DO NOT touch or move MPPEH regardless of the marking or apparent 

condition. 
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b. DO NOT visit an MPPEH site if an electrical storm is occurring or 
approaching. If a storm approaches during a site visit, leave the site 
immediately and seek shelter. 

c. DO NOT use radio or cellular phones in the vicinity of suspected 
MPPEH. 

d. DO NOT walk across an area where the ground cannot be seen. If dead 
vegetation or animals are observed, leave the area immediately due to 
the potential of contamination by a chemical agent. 

e. DO NOT drive a vehicle into a suspected MPPEH area; use clearly 
marked lanes. 

f. DO NOT carry matches, cigarettes, lighters, or other flame-producing 
devices into an MPPEH site. 

g. DO NOT rely on color code for positive identification of munitions or 
their contents. 

h. Always assume that MPPEH contains a live charge until it can be 
determined otherwise. 

3. Specific Actions upon Locating MPPEH 
a. DO NOT touch, move, or jar MPPEH regardless of its apparent 

condition. 

b. The UXO Safety Officer may approach the item cautiously; take 
photographs and a full description. Take notes of the markings or any 
other identifiers. 

c. DO NOT be misled by markings on the item stating “practice bomb,” 
“dummy,” or “inert.” Even practice bombs have explosive charges that 
are used to mark or spot the point of impact; or the item could be miss-
marked. 

d. DO NOT roll the item over or scrape the item to identify the markings. 

e. The location of any MPPEH found during site investigation should be 
clearly marked so it can be easily located and avoided. 

f. Notify PM upon location of any MPPEH. See Section VIII for phone 
number. 

O. Other 
Specify:   
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VII. Site Control and Communications 
A. Site Map 

Attach copy. 

B. Site Work Zones 
N/A 

C. Buddy System 
To be adhered to at all times. 

D. Communications 
1. On Site 

Use verbal communications among team members to communicate to each 
other on site. If this communication is not possible, develop and use hand 
signals. Here are some examples: 

Hand gripping throat: “Breathing problems, can’t breathe.” 

Thumbs up: “OK, I’m all right, I understand.”  

Thumbs down: “No, negative.” 

Hand(s) on top of head: “Need assistance.” 

Grab buddy’s wrist: “Evacuate site now, no questions.” 

One long horn blast: “Evacuate site to assembly point.” 

Two short horn blasts: “Condition under control, return to site.” 

2. Off Site 
Off-site communications shall be established on every site. Communications 
may be established by using an on-site cellular phone or by locating the 
nearest public or private phone that may be readily accessed. Mark the 
appropriate box: 

( ) Cellular phone 
( ) Public or private phone 
( ) Other: ________________ 

3. Emergency Signals 
In the case of small groups, a verbal signal for emergencies shall suffice. The 
emergency signal for large groups (i.e., air horn) should be incorporated at 
the discretion of the UXO Safety Officer. Mark the appropriate box: 

( ) Verbal 
( ) Nonverbal (specify)    
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VIII. Emergency Response 
A. Alert Procedures 

Team members are to be alert to the hazards associated with the site at all times. 
If an unanticipated hazardous condition arises, stop work, evacuate the 
immediate area, and notify the UXO Safety Officer. Practice MEC avoidance. If a 
suspected MEC is encountered during field activities, the team leader will 
contact local authorities and USACE Project Manager. The local authorities will 
contact military EOD. The suspected item will be marked with colored tape (or 
equivalent) by on-site UXO Safety Officer (escort). 

B. First Aid 
A first aid kit and emergency eyewash (as applicable) will be located in the UXO 
Safety Officer’s field car. If qualified persons (i.e., a fire department, medical 
facility, or physician) are not accessible within five minutes of the site, at least 
one team member shall be qualified to administer first aid and cardiopulmonary 
resuscitation (CPR). 

C. Emergency Telephone Numbers 
1. Medical Facility 

2. Fire Department 
  

3. Police Department 
  

4. Poison Control Center:  
(800) 222-1222  

5. Local EOD 
  

6. Project Manager(s) 
  

D. Hospital and Medical Facility Information 
Route to hospital:  (Attach a map with the route to the hospital marked; if a map 
is not available, then provide clear, written instructions.) 
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IX.  Monitoring Equipment and Procedures 
A. Exposure Monitoring 

For non-intrusive on-site activities such as site visits, air monitoring is typically 
not required. However, if the site situation dictates the need for monitoring, then 
complete the following information on a separate page and attach the page to 
this AAPP. 

Monitoring equipment to be utilized 

Documentation of equipment calibration and results 

Action levels 

B. Heat and Cold Stress Monitoring 
If heat stress monitoring is necessary, the monitoring criteria published in 
Chapter 8 of Occupational Safety and Health Guidance Manual for Hazardous Waste 
Site Activities (NIOSH/OSHA/USCG/EPA, October 1985) shall be followed. If 
cold stress monitoring is necessary, it shall be conducted in accordance with the 
most current American Conference of Governmental Industrial Hygienists 
(ACGIH) cold stress standard. 

X. Personal Protective Equipment 
A. General 

Typically, for non-intrusive site visits, Level D PPE is required. Hard hats shall 
be worn if an overhead hazard exists, safety shoes if a foot hazard exists, and 
safety glasses if an eye hazard exists. If a higher level of protection is to be used 
initially or as a contingency, attach a brief discussion. 

B. Non-intrusive Site Visit 
Level of Protection 

Initial: ( ) C ( ) D ( ) Modified (specify) 

Contingency: ( ) C ( ) D ( ) Modified (specify) 

 ( ) Evacuate site if higher level of protection is needed. 

XI. Decontamination Procedures 
If decontamination is required, attach an additional sheet with the requirements. 

Decontamination procedures are not anticipated for this site investigation. Team 
members are cautioned not to walk, kneel, or sit on any surface with potential leaks, 
spills, or contamination. 
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XII. Training 
All site personnel shall have completed the training required by EM 385-1-1 and 29 
CFR §1910.120 (e). The Project Manager shall ensure, and the UXO Safety Officer 
shall verify, that all on-site persons have completed appropriate training prior to 
submitting the plan to the safety office for review. Additionally, the UXO Safety 
Officer shall inform personnel, before they enter the site, of any potential site-specific 
hazards and procedures. 

XIII. Medical Surveillance Program 
The Project Manager shall ensure, and the UXO Safety Officer shall verify, that all 
on-site personnel are in the Medical Surveillance Program meeting the requirements 
of 29 CFR §1910.120. 

XIV. Logs, Reports, and Recordkeeping 
A Site Log will be maintained by the team leader. This record will include historical 
data, personnel authorized to visit the site, all records, standard operating 
procedures, the AAPP submitted, any air monitoring logs, SOPs, and attachments to 
plans. All logs are to be maintained and available for inspection. 

XV. General 
The number of persons visiting the site shall be held to a minimum. No more than 8 
people per UXO Safety Officer shall be allowed on-site. The more persons on site, the 
greater the potential for an accident. The UXO Safety Officer may modify this AAPP 
if site conditions warrant it and if it does not risk the safety and health of the team 
members. This modification shall be coordinated with the team members, and the 
UXO Safety Officer shall notify PM of the change as the situation allows. 

XVI. Natural Resources 
The following is a list of threatened and endangered species: 



 

HSE-610 VERSION 1 –A1 11 
We will only maintain controlled copies online.  Printed versions of this document are uncontrolled copies.  To ensure you have 
the current version, use the copy located at HSE website 
 

Safety Briefing Checklist 
(Check subjects discussed) 

Location:   Date:   

General Information 
Purpose of visit:   

Identify key site personnel:   

Training and medical requirements:   

Specific Information 
Site description and past uses:   

Results of previous studies:   

Potential site hazards:   

MEC safety procedures:   

Site SOPs:   

Site control and communications:   

( ) Emergency Hand Signals 

Emergency Response:   

( ) Location of First Aid Kit 

( ) Emergency Phone Numbers and Location 

( ) Location of Nearest Medical Facility and Location of Map to Facility 

PPE and Decontamination:   

Note: Stress the following during the briefings: If an unanticipated hazardous condition arises, stop 
work, evacuate the immediate area, and notify the UXO Safety Officer. 
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Plan Acceptance Form:  
Abbreviated Accident Prevention Plan 

For: 
I have read and agree to abide by the contents of this Abbreviated Accident Prevention Plan 
and I have attended the Safety Briefing for the aforementioned site. 

Name (printed) Office Signature Date 

  

  

  

  

  

  

  

  

  

  

Person presenting the safety briefing: 

  
Signature     Date 



 

HSE-610 VERSION 1 –A1 13 
We will only maintain controlled copies online.  Printed versions of this document are uncontrolled copies.  To ensure you have 
the current version, use the copy located at HSE website 
 

Equipment List 
(The following items may be necessary to support the site visit) 

 

1. Boots or sturdy leather work shoes. 

2. First aid kit. 

3. Sun screen lotion. 

4. Bug and/or insect repellant.  

5. Rain / cold weather protection. 

6. Potable water. 
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Explosives Usage and Munitions Response (MR) 
Standard Operating Procedure HSE-610 

Attachment 2: Opportunity Risk Evaluation (ORE) 
1.0 Projects Involving or Potentially Involving the Use of Explosives, Materials 

Potentially Presenting an Explosive Hazard (MPPEH), Munitions and 
Explosives of Concern (MEC) and Related Activity. 

Administrative Information 
Project Name:  
Project Number:  
Project Location: (Address, City, State, Zip Code, Country) 
Address:  
City:  
State:   
Zip Code:   
Country:   
Project Manager - CH2M HILL: 
Contracting Organization: 
 
Client Organization: 

Department of Defense 
Department of State 
Department of Energy 
Department of Interior 
Other 

Client Organization Name: 
 
Contract Type 

 Time and Materials (T&M) 
 Cost Plus (CP) 
 Firm Fixed Price (FFP) 
 Target Cost Incentive Fee (TCIF) 
 Guaranteed Fixed Price with Insurance (GFPI) 
 Performance Based Acquisition (PBA)  
 Other 
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Brief Outline of the Scope of Work. 
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Number and Type of MR Personnel Needed to Support Project. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Any point value of 3, 4 or 5 in Sections A, B, C or D requires that you provide a risk 
management strategy as indicated. If unable to do so, you may wait until the formal MR 
ORE is conducted, then add the agreed to strategy at that time. Examples of strategies 
include, engineering controls, contractual protections, procedures, insurance and bonding, 
etc.  

Level of effort should include MR Group Safety/Quality Control Audits for project over 
two weeks in field. 

If you are unsure of which answer to use, leave blank and the question will be evaluated at 
length during the MR ORE process. 

Upon completion of this form, email to those identified and schedule a telephonic 
conference call with them to review this document.  
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Part A: 

Common Questions for Explosives Usage, Munitions Response (MR) 
and Controlled Detonation Chamber (CDC) Projects 

Scoring Criteria  

0 = none,   1 - 2 = Low Risk                3 Moderate Risk                         4 - 5 High Risk     

17.A1  Type of Reactive Materials?     

Project Risk Category? Check 
(x) Point Value

Small Arms (<.50 cal) Ammunition  0 
Commercial Explosives  3 
Military Explosives/Energetics (bulk)  3 
 CWM  or CWA   5 
Munitions and Explosives of Concern (MEC)  5 
Pyrotechnics (including fire-works, etc.)  5 
RISK MANAGEMENT STRATEGY:   
        

17.A2  Client – End Land Use     

Which factor best describes the project end land use? Check 
(x) Point Value

Like Use -   0 
Not Yet Determined -  1 
Limited Public Access - livestock grazing/wildlife preserve/historic 
area 

 2 

Public Access - Farming/Agriculture  3 
Unrestricted – Commercial  4 
Unrestricted – Residential  5 
RISK MANAGEMENT STRATEGY:   
        

17.A3 Chemical Warfare Material (CWM)     

Which factor best describes this risk factor? Check 
(x) Point Value

None  0 

No-specific reference  - but possible  3 

CW Agents Known or Suspected  5 

CW Munitions Known or Suspected  5 

RISK MANAGEMENT STRATEGY:   
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17.A4  Who will write the Work & Safety Plans?     
Which factor best describes this risk factor? Check 

(x) 
Point 
Value 

        Not Applicable.  0 
        CH2M HILL  (Who in CH2M HILL ?)  1 
        Don't Know  3 
        Client / Subcontractor  5 
RISK MANAGEMENT STRATEGY:   
        
17.A5  Does Client acknowledge that it will retain ownership 
of, and responsibility for MEC & recovered items ?     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Yes.  1 
        Don't Know  3 
        No.  5 
RISK MANAGEMENT STRATEGY:   
        

17.A6  Does the Project Delivery Team have a history of 
successful execution of this type of project? 

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Yes.  1 
        Don't Know?  3 
        No.  5 
RISK MANAGEMENT STRATEGY:  
       

 

  

17.A7  Is the Client responsible for obtaining necessary 
permits such as utility locator, state authorizations, rights of 
entry, etc.? 

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Yes.  1 
        Don't Know  3 
        No.  5 
RISK MANAGEMENT STRATEGY:   
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17.A8  Will there be a range debris, munition debris, etc., 
recovery effort?      

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        No  1 
        Don't Know  3 
        Yes  5 
RISK MANAGEMENT STRATEGY:   
        

17. A9  Will CH2M HILL subcontract MR or explosive 
operational actions?     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        No  0 
         Munitions Response Master Services Agreement (MSA)  1 
        Don't Know  3 
        Yes  5 
RISK MANAGEMENT STRATEGY:   
        

17.A10  For “removal” activities, will “blow-in-place” (BIP) be 
permitted? 

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        No.  1 
        Don't Know  3 
        Yes  5 
RISK MANAGEMENT STRATEGY:   
        

17.A11 Is CH2M HILL responsible for the preparation of 
client-owned solid waste and hazwaste? (with Client’s 
manifest)?  

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        No  1 
        Don't Know  3 
        Yes  5 
RISK MANAGEMENT STRATEGY:   
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17.A12  Will we need to order explosives for this 
project?  Who will initiate the order?     

Which factor best describes this risk factor? Check 
(x) Point Value

        Not Applicable.  0 
         Government Furnished   1 
         CH2M HILL   3 
         UXO Contractor  5 
RISK MANAGEMENT STRATEGY:   
        

17.A13  Is explosives storage required and/or available 
on site? If yes, who provides?     

Which factor best describes this risk factor? Check 
(x) Point Value

         Government Provided  0 
         CH2M HILL  2 
        UXO Subcontractor  3 
         Unknown  5 
RISK MANAGEMENT STRATEGY:   
        

17.A14  Could weather conditions effect this project?     

Which factor best describes this risk factor? Check 
(x) Point Value

        Not Applicable.  0 
        No  1 
        Don't Know  3 
        Yes.  5 
RISK MANAGEMENT STRATEGY:   
        

17.A15  Is geophysical  investigation  required on this 
project?     

Which factor best describes this risk factor? Check 
(x) Point Value

         Not Applicable.  0 
         Geophysical Prove Out required?  3 
         Geophysical System Verification?  5 
            
RISK MANAGEMENT STRATEGY:   
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17.A16  Are there public transportation routes, airport, 
mariners operations, rail roads, etc., within 2000 ft. to the 
site? If so, provide distances in feet. 

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        No  1 
        Don't Know  3 
        Yes  5 
RISK MANAGEMENT STRATEGY:   
        

17.A17  Are two types of communications available on this 
project site? Both will need to be added to the Safety Plan 
and exercised prior to each day activity.  

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Yes  1 
        Don't Know  3 
        No  5 
RISK MANAGEMENT STRATEGY:   
        

17.A18  Are there emergency response services in close 
(5 minutes) proximity to project site (e.g., fire, hospital)? 

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Yes.  1 
        Don't Know  3 
        No.  5 
RISK MANAGEMENT STRATEGY:   
        

17.A19  Are there sensitive environment issues that need to 
be considered? Training of the UXO Technicians may be 
required.  

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        No  1 
        Don't Know  3 
        Yes  5 
RISK MANAGEMENT STRATEGY:   
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PART B: 

Explosives Usage Project Questions 

 

17.B1  Source of explosives    

Which factor best describes the source? Check 
(x)  

Vendor - Authorized ATF&E Dealer  
Government Furnished  
Client Furnished   
Subcontractor Provided  
Transferred from another CH2M HILL project  
RISK MANAGEMENT STRATEGY:  
       

17.B2  Explosive operations general RISK requirements/concerns   

Which factors apply to regulatory conformance risk factor? Check 
(x) 

State Blasting  License  (Individual)  
State Blasting License (Corporation)  
State Explosive Storage Permit (Fire Marshal Inspection)  
Vehicle Inspection (state of registration) for hazard materials transportation  
Hazard Materials License (federal and or state)  
Operator – Commercial Drivers License with Hazmat Endorsement  

Airport/flight paths – Notice to Airmen (NOTAM) – Airspace  

Navigable Waterways – Notice to Mariners (NOTM)  
Power lines/ Radar/ Microwave tower/Antenna – Electro Magnetic Radiation 
Hazards 

 

Military - training corridor/area/test area/research and development area  
Need to establish a Temporary Open Detonation Area  
Need to establish an Explosive Holding Area  
Need to establish an Explosive Inspection Area for MPPEH/MDAS  
Need to establish a storage area for MEC  
Need to establish a storage area for MPPEH  
  
RISK MANAGEMENT STRATEGY:  
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17.B3 Explosive Storage  Risk Factors 
    

Which factor best describes this risk factor - Magazine Condition? Check 
(x) 

Check 
(x) 

Not Applicable.  0 
Fire Inspector Permit/electrical grounding tests, ventilator and doors and locks and 
hasps IAW NFPA Code 495   

 1 

Do Not  Know  3 
Unknown construction (material, etc.)  5 
RISK MANAGEMENT STRATEGY:   

        

17.B4 Explosive Transportation     

Which factor best describes this risk factor? Check 
(x) 

Check 
(x) 

Not Applicable.  0 
Within project area – private roads  1 
Public Roads  3 
Federal Roads (interstate - DOT) or over water (USCG)   5 
RISK MANAGEMENT STRATEGY:   

        

17.B5  Explosive Security 
    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Provided by Military  1 
        Provided by Others  3 
        Don't Know  3 
        Provided by CH2M HILL   5 
RISK MANAGEMENT STRATEGY:   

        

17.B6  Is underwater work required?     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        No  1 
        Don't Know  3 
        Yes  5 
RISK MANAGEMENT STRATEGY:   
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PART C: 

Munitions Response Project Questions 

 

17.C1  Type of Munitions Response (MR) project.     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

Desk top studies – no site visit  0 
Escort and/or Avoidance Activities – (site visit, reconnaissance, sediment 
sampling, develop wells, perform O&M, land survey, area preparation, 
design work, etc.) 

 1 

Construction Support – Direct Push, Trenching, Excavation, Soil Sifting, 
Insitu-treatment, Demolition, Land Clearing/grubbing etc.)  

 2 

Demilitarization/ MPPEH/ Blasting/   3 
Removal Action  4 
Demining, Improvised Explosive Devices (IED)  5 
RISK MANAGEMENT STRATEGY:   
        

17.C2  Is “over water” (on boat, bridge, etc.) work required?     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        No  1 
        Unknown  3 
        Yes  5 
RISK MANAGEMENT STRATEGY:   
        

17.C3 Type of Munitions Constituents (MC) contaminated soil 
and/or groundwater 

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Low concentrations of explosives measured in ppb/ppm.  1 
        High Concentrations of explosives measured in ppb/ppm.  2 
        High Concentrations of explosives measured in ppb/ppm - No 
explosive hazard. 

 3 

        Soil with 5% to 10% Energetic Material by Weight - Initiation Hazard.  4 
        Soil with >10% Energetic Material by Weight - Explosive Hazard.  5 
RISK MANAGEMENT STRATEGY:   
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17.C4  Type of munitions demilitarization.     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Discarded Military Munitions (DMM).  1 
        MEC Unfuzed.  2 
        MEC Fuzed  (BIP)  3 
         MD  4 
        Deteriorated material.  5 
RISK MANAGEMENT STRATEGY:   
        

17.C5  Are we to submit an Explosives Siting Plan (ESP), 
Explosive Safety Submission (ESS) for the Client?  (CSS for 
RCWM). 

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        No  1 
        Don't Know  3 
        Yes  5 
RISK MANAGEMENT STRATEGY:   
        

17.C6  Is the Munitions Response Area (MRA) secured?     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Yes  1 
        Don't Know  3 
        No  5 
RISK MANAGEMENT STRATEGY:   
        

17.C7  Self Performance?     

Which factor best describes this risk factor? 
Check 

(x) 
Point 
Value 

        Not Applicable.  0 
        Avoidance Support  0 
        Vegetation Removal  1 
        Geophysical Survey  2 
        Investigaton/MPPEH Processing  3 
        Removal  4 
        Demolition   5 

RISK MANAGEMENT STRATEGY: 
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PART D: 

Controlled Detonation Chamber (CDC) Project Questions 

17.D1  Type of MEC Hazard     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Small Arms Ammunition < 0.50 cal.  0 
        Demilitarization  1 
        MEC/MPPEH/Bulk Explosives  3 
        Fireworks/pyrotechnics   4 
        Chemical Warfare Materiel (CWM)  5 
RISK MANAGEMENT STRATEGY:   
        

17.D2  Quality and Completeness of Inventory     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable. 
 0 

        Inspection and Verification by CH2M HILL. 
 1 

         Inspection/Certification/Verification by Others    3 

        Client Statement.  5 
RISK MANAGEMENT STRATEGY:   
        

17.D3  MEC/MPPEH     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 

        Meets CDC ESS limitations 
 1 

        CWM  3 

        Munitions requiring disassembly (i.e., water cutting, etc.)  5 
RISK MANAGEMENT STRATEGY:   
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17.D4  Will CH2M HILL provide CDC operator services?     

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Yes.  1 
        Don't Know  3 
        No.  5 
RISK MANAGEMENT STRATEGY:   
        

17.D5  If CDC leased to Owner, will CH2M HILL train Client 
operators? 

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Yes.  1 
        Don't Know  3 
        No.  5 
RISK MANAGEMENT STRATEGY:   
        

17.D6  Will Owner accept CH2M HILL rejection of MEC 
deemed unsuitable for CDC destruction? 

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Yes.  1 
        Don't Know  3 
        No.  5 
RISK MANAGEMENT STRATEGY:   
        

17.D7  Are all items of type, size and condition previously 
destroyed in CDC? 

    

Which factor best describes this risk factor? Check 
(x) 

Point 
Value 

        Not Applicable.  0 
        Yes.  1 
        Don't Know  3 
        No.  5 
RISK MANAGEMENT STRATEGY:   
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Explosives Usage and Munitions Response (MR) 
Standard Operating Procedure HSE-610 

Attachment 3: Glossary, Acronyms, and Abbreviations 
Active munitions inventory (or stockpile): The supply of chemical and conventional 
military munitions that is available for issue and use for combat, training, demonstrations, 
research, development, testing, or evaluation. (See munitions stockpile and 
demilitarization inventory.) 

Active range: An operational military range that is currently in service and being regularly 
used for training, demonstrations, research, development, testing, or evaluation. 

AEDA: ammunition, explosives, and dangerous articles. 

Anomaly avoidance: Techniques employed by EOD or UXO personnel at sites with known 
or suspected MEC to avoid any potential surface MEC or subsurface anomalies. This usually 
occurs at mixed-hazard sites when HTRW investigations must occur before an MEC 
removal action is executed. Intrusive anomaly investigations are not authorized during 
MEC avoidance operations. 

Anomaly: Any item that is seen as a subsurface irregularity after geophysical investigation. 
This irregularity should deviate from the expected subsurface ferrous and nonferrous 
material at a site. 

AP: armor piercing: Munitions that may or may not contain HE and are designed to 
penetrate hard targets. 

APERS: antipersonnel munitions: May be loaded with high explosives or incendiary fillers 
and are designed to kill, wound, or obstruct personnel. 

APT: armor-piercing tracer: Munitions, designed to penetrate hard targets, that contain a 
pyrotechnic element that produces bright light and/or smoke to aid in visual tracking of the 
munitions in flight. 

ATV: all-terrain vehicle. 

Authorized Visitors:  Government or contractor personnel conducting project or mission 
related functions, e.g., Quality Assurance Representatives (QAR’s) safety and quality 
inspectors (including geophysicists performing quality assurance functions) and project 
management.  Authorized visitors must be escorted while in the EZ and be approved for 
entry into the EZ.  No more than two visitors will be permitted in the EZ at any one time.   

BD: base detonating: Impact fuze designed to function when the projectile comes in contact 
with the surface of the target. The fuze is located in the base or tail of the munitions. 

bgs: below ground surface. 

BRAC: Base Realignment and Closure.  
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CAD: cartridge-actuated device: An explosive device designed to produce gas pressure to 
expel or eject an item. 

Cal: caliber: The diameter of a projectile or the bore of a weapon (i.e., .50-cal, 3-inch, 90-
millimeter). 

CERCLA: Comprehensive Environmental Response, Compensation, and Liability Act. 

Chemical Warfare Materiel (CWM): An item configured as ammunition, containing a 
chemical substance intended to kill, seriously injure, or incapacitate a person through its 
physiological effects. Also includes V- and G-series nerve agents, H-series blister agent, and 
lewisite in other-than-munitions configurations. Due to their hazards, prevalence, and 
military-unique application, chemical agent identification sets (CAIS) are also considered 
CWM. CWM does not include riot control agents, chemical herbicides, smoke- and flame-
producing items, or soil, water, debris, or other media contaminated with a chemical agent.  

Closed range: A military range that has either been taken out of service as a range and has 
been put to new uses that are incompatible with range activities, or that is no longer 
considered to be a potential range area. A closed range is still under the control of a DOD 
component. 

Construction support: Support provided by qualified UXO personnel during construction 
activities at potential MR sites to ensure the safety of construction personnel from the 
harmful effects of MEC. When it is determined that the probability of encountering MEC is 
low (current or previous land use leads to a determination that MEC may be present), a 
two-person UXO team will stand by in case the construction contractor encounters a 
suspected MEC. When it is determined that the probability of encountering a MEC is 
moderate to high (current or previous land use leads to a determination that MEC was 
employed or disposed of in the parcel of concern, e.g., open burn and open detonation 
areas), UXO teams are required to conduct subsurface MEC clearance for the known 
construction footprint, either in conjunction with the construction contractor or before 
construction. 

Controlled Detonation Chamber (CDC): The CDC is a system for controlled detonation of 
MEC and MEC-related materials. It is capable of repeated controlled detonations of a suite 
of energetic materials that are currently demilitarized by OB/OD. This offers the DOD an 
alternative to OB/OD while at the same time increasing throughput, efficiency, and safety 
and controlling air, soil, water, and noise pollution. The CDC system meets all state and 
federal air discharge regulations. 

CQC: Contractor Quality Control. 

CTT: closed, transferring, and transferred (refers to a subset of military ranges). 

DAC: Defense Ammunition Center. 

DDESB: Department of Defense Explosives Safety Board.  

DERP: Defense Environmental Restoration Program. 

Demilitarization (“demil”): The process that removes the military characteristics from 
unused munitions that are either unsuitable for continued storage, excess to DOD needs, or 
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about to be released from DOD control. Demilitarization applies equally to munitions in 
unserviceable or serviceable condition. Used (i.e., fired) munitions items also sometimes 
undergo demilitarization. There are many demilitarization methods, such as recovery, 
recycling, remanufacture, disassembly, reclamation, mutilation, alteration, melting, burning, 
detonating, destruction, treatment, and disposal. Methods involving R3 currently constitute 
approximately two-thirds of the DOD demilitarization programs. 

Demilitarization (demil) inventory: The demilitarization inventory consists of excess, 
obsolete, and unserviceable munitions. Munitions are moved from the active inventory to 
the demilitarization inventory after it is determined that they are not economically 
repairable, they are obsolete, or they are excess to DOD needs and cannot be sold under the 
Foreign Military Sales program. (Also see active munitions inventory and munitions 
stockpile.) 

DENIX: Defense Environmental Network and Information Exchange. 

Department of Defense Components: The Office of the Secretary of Defense, the Military 
Departments and Services, the Joint Staff, the Unified and Specified Combatant Commands, 
the Defense Agencies, the DOD Field Activities, and the National Guard. 

Department of Defense Explosives Safety Board (DDESB): A Joint Service board 
comprising a chairperson, voting representatives from each of the Armed Services, and a 
permanent military and civilian secretariat to perform operational and administrative 
functions. The DDESB provides impartial and objective advice to the Secretary of Defense 
and DOD components on explosives safety matters. (See DOD 6055.9-STD for a detailed 
assignment of DDESB functions.) 

DGPS: differential global positioning system. 

Discarded Military Munitions (DMM): Military munitions that have been abandoned 
without proper disposal or removed from storage in a military magazine or other storage 
area for the purpose of disposal.  The term does not include unexploded ordnance, military 
munitions that are being held for future use or planned disposal, or military munitions that 
have been properly disposed of consistent with applicable environmental laws and 
regulations. (10 U.S.C. 2710(e)(2)) 

DLA: Defense Logistics Agency. 

DMM: discarded military munitions. 

DOD: U.S. Department of Defense. 

DODD: Department of Defense Directive. 

DODIG: Department of Defense Inspector General. 

DOI: U.S. Department of Interior. 

DRMO: Defense Reutilization and Marketing Office. 

DRMS: Defense Reutilization and Marketing Service. 

EBS: environmental baseline survey. 
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Emergency Response (to munitions- or explosives-related or UXO emergencies): An 
immediate response by explosives and munitions emergency response personnel (i.e., DOD 
EOD personnel) to control, mitigate, or eliminate the actual or potential threat encountered 
during an explosives or munitions emergency. The response action may include in-place or 
on-site render-safe procedures, treatment, or destruction of the explosives or munitions or 
their transport to another location where these operations may be conducted. (See 40 CFR 
Part 260 et seq., the Military Munitions Rule.)  

Energetic material: A component or item of ammunition that is designed to produce the 
necessary energy required for ignition, propulsion, detonation, fire, or smoke, thus enabling 
the item to function. Also a material (e.g., corrosive or oxidizer) that is inherently dangerous 
and capable of causing serious damage and that requires regulated handling to avoid 
accidents in connection with its existence and use. 

EOD: Explosive Ordnance Disposal. 

EPA: U.S. Environmental Protection Agency. 

EPCRA: Emergency Planning and Community Right-to-Know Act. 

ERGM: extended-range guided munitions. 

ESCA:  Environmental Services Cooperative Agreement. 

ESOH: Environmental, Safety, and Occupational Health. 

ESOHPB: Environmental, Safety, and Occupational Health Policy Board. 

Essential personnel. Personnel whose duties require them to remain within an ESQD arc 
for one or more of the following reasons: 

a. Government and project personnel necessary for the safe and efficient completion of field 
operations conducted in an EZ. This is limited to: contractor work teams members including 
the Unexploded Ordnance (UXO) Safety Officer (UXOSO), UXO Quality Control Specialist, 
Senior UXO Supervisor and a USACE Ordnance and Explosives (OE) Safety specialist.  

b. Personnel not UXO qualified must be identified in the work plan by name and/or 
position. 

ESTCP: Environmental Security Technology Certification Program. 

Exclusion Zone (EZ): A safety zone established around an MR work area. Only project 
personnel and authorized, escorted visitors are allowed within the EZ. Examples of EZs are 
safety zones around MEC-intrusive activities and safety zones where MEC is intentionally 
detonated. (See DDESB-KO, 27 January 1990.)  

Explosive Equivalent. The amount of a standard explosive which, when detonated, will 
produce a blast effect comparable to that which results at the same distance from the 
detonation or explosion of a given amount of the material for which performance is being 
evaluated. It is usually expressed as a percentage of the total net weight of all reactive 
materials contained in the item or system. For the purpose of this manual, TNT is used for 
comparison. 
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Explosive Ordnance Disposal (EOD): Includes detecting, identifying, field evaluating, 
rendering safe, and final disposing of MEC. 

Explosive Ordnance Disposal (EOD) Personnel: Military members who have graduated 
from the Naval School, EOD. They have received highly specialized training to provide 
time-critical MEC hazard mitigation services during both peacetime and wartime. EOD 
personnel are trained and equipped to perform render-safe procedures (RSP) on nuclear, 
biological, chemical, conventional, and improvised explosive devices. (Note that EOD 
personnel are distinguished from UXO Technicians, who are civilian contractor or 
government personnel with specialized training and qualifications in the long-term 
remediation of MEC.)  

Explosive Safety Quantity Distance (ESQD):  The prescribed minimum distance between 
sites storing or handling hazard Class 1 explosive material and specified exposures (i.e., 
inhabited buildings, public highways, public railways, other storage or handling facilities, 
or ships, aircraft, etc.) to afford an acceptable degree of protection and safety to the specified 
exposure. The size of the ESQD arc is proportional to the NEW present.  

Explosive Safety Submission (ESS): The document that serves as the specifications for 
conducting work activities at the project. The ESS details the scope of the project, the 
planned work activities, potential hazards, and the methods for their control.  

Explosive Siting Plan (ESP): The document that serves as a DDESB Permit approving the 
site-specific storage locations, quantities, and safe distances for explosive operations. 

Explosive soil: Mixtures of explosives in soil, sand, clay, or other solid media at 
concentrations such that the mixture itself is explosive. The following also defines an 
explosive soil: The concentration of a particular explosive in soil necessary to present an 
explosion hazard depends on whether an explosive is classified as “primary” or 
“secondary.” Primary explosives are those extremely sensitive explosives (or mixtures 
thereof) that are used in primers, detonators, and blasting caps. They are easily detonated 
by heat, sparks, impact, or friction. Examples of primary explosives include lead azide, lead 
styphnate, and mercury fulminate. Secondary explosives are bursting and boostering 
explosives (i.e., they are used as the main bursting charge or as the booster that sets off the 
main bursting charge). Secondary explosives are much less sensitive than primary 
explosives. Soil containing 10 percent or more by weight of any mixture of secondary 
explosives is considered “explosive soil.” Soil containing propellants (as opposed to primary 
or secondary high explosives) may also present explosion hazards. 

F: degrees Fahrenheit. 

FAR: Federal Acquisition Regulations. 

FFA: Federal Facilities Agreement. 

FFCA: Federal Facilities Compliance Act. 

FOST: finding of suitability to transfer. 

Frag: fragment or fragmentation: Munitions material projected away from the point of 
detonation at a high velocity. 
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Free from explosive hazard: Material that has been inspected for explosives and determined 
not to present a danger of explosion or combustion from explosive or energetic materiel. 

FUDS: formerly used defense site. 

GIS: geographic information system. 

GPS: global positioning system. 

Hazardous waste: A solid waste that meets the following criteria: (1) is or contains a 
hazardous waste listed in 40 CFR Part 261, or (2) exhibits characteristics of ignitability, 
corrosivity, reactivity, and/or toxicity. (Refer to 40 CFR § 261.3 for further explanation.) 

HE: high explosive: Explosive that normally detonates rather than burns. 

HEAT: high-explosive antitank: Munitions designed to defeat armor by the use of a shaped 
charge. 

HEI: high-explosive incendiary: High-explosive-filled munitions with additional ingredients 
to give a fire-producing effect. 

HQMC: Headquarters, U.S. Marine Corps. 

ICM: improved conventional munition. 

Impact area: The identified area within a range intended to capture or contain ammunition, 
munitions, or explosives and resulting debris, fragments, and components from various 
weapon system employments. In simple terms, normally the target area where live-fire 
rounds or bombs impact the earth.  

Improved Conventional Munition (ICM): ICMs or submunitions, cluster bombs, and cargo 
rounds are considered sensitive-fuzed munitions and require special authority to enter 
contaminated areas.  

Inactive range: An operational military range that is not currently being used but is still 
under military control, and which the military both considers to be a potential range area 
and has not put to a new use that is incompatible with range activities. A potential range 
area is defined as meeting one of three criteria: 

(1)  Mobilization and force projection: ranges that are held by a DOD component for the 
purpose of preparing individuals and units for worldwide deployment, redeployments, 
or demobilization in response to war, stability, and support operations or projected 
training requirements that would exceed current active range capabilities;  

(2) Force structure: ranges held as inactive during realignment, reorganization, stationing, 
or reequipping of units projected to use these ranges under new training requirements; 
or  

(3) Future: ranges that are held by DOD components for future use in support of National 
Security Policy or DOD component doctrine that ensures the capability to produce, 
establish, and maintain conditions needed for operational success.  

Inhabited Building Distance (IBD): The minimum distance permitted between an 
inhabited building and an ammunition or explosives location for the protection of 
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administration, quarters, industrial, and other similar areas within a naval shore 
establishment. Inhabited building distances shall be provided between ammunition or 
explosives locations and the boundary of a shore establishment of the nearest point beyond 
the boundary where such inhabited structures could be erected. 

Integrated Training Area Management (ITAM): A U.S. Army program designed to 
improve range conditions by inventorying and monitoring land conditions, determining 
carrying capacity of the land in terms of the training requirements, and providing for land 
rehabilitation and maintenance measures.  

Intentional detonation: An intentional detonation is a planned, controlled detonation. 

Intrusive activity: An activity that involves or results in the penetration of the ground 
surface at an area known or suspected to contain MEC. Intrusive activities can be of an 
investigative or removal action nature. 

IR: Installation Restoration. 

ITAM: Integrated Training Area Management (a U.S. Army program). 

JOCG: Joint Ordnance Commanders Group. 

JUXOCO: Joint UXO Coordination Office. 

MDAS: MPPEH that has been assessed and documented as not presenting an explosive 
hazard and for which the chain of custody has been established and maintained.  This 
material is no longer considered to be MPPEH.  

MDEH: MPPEH that has been assessed and documented as to the explosive hazards the 
material is known or suspected to present and for which hthge chain of custody has been 
established and maintained.  This material is no longer considered to be MPPEH.  

Material that Potentially Presenting an  Explosive Hazard (MPPEH): Military munitions, 
including: their components; munitions packaging material; residues from research, 
development, testing, and evaluation (RDT&E), production, use (to include range scrap), 
operational and quality testing, or demilitarization of munitions; or any other materials, 
equipment, or facilities potentially contaminated with explosives. MPPEH includes both 
end items and residues derived from processing end-items within United Nations 
Organization (UNO) Hazard Class (HC). It also includes munitions-related items, pieces, 
models, training aids, etc., that are suspected but not confirmed to be wholly inert.  

Maximum Credible Event (MCE): The worst single event that could occur at any time with 
maximum release of a chemical agent from a munition, container, or process as a result of an 
unintended, unplanned, or accidental occurrence. 

MEC: munitions and explosives of concern. Distinguishes specific categories of military 
munitions that may pose unique explosives safety risks means: (A) Unexploded Ordnance 
(UXO), (B) Discarded military munitions (DMM), (C) Munitions Constituents (MC).  

MIL SPECS/STDS: military specifications and standards. 

Military Munitions (MM): All ammunition products and components produced or used by 
or for the DOD or the U.S. Armed Services for national defense and security, including 
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military munitions under the control of the DOD, the U.S. Coast Guard, the U.S. DOE, and 
the National Guard. The term includes confined gaseous, liquid, and solid propellants, 
explosives, pyrotechnics, chemical and riot control agents, smokes, and incendiaries used by 
DOD components, including bulk explosives and chemical warfare agents, chemical 
munitions, rockets, guided and ballistic missiles, bombs, warheads, mortar rounds, artillery 
ammunition, small arms ammunition, grenades, mines, torpedoes, depth charges, cluster 
munitions and dispensers, demolition charges, and devices and components thereof. It does 
not include: wholly inert items; improvised explosive devices; and nuclear weapons, 
devices, and components thereof. However, it does include nonnuclear components of 
nuclear devices, managed under DOE’s nuclear weapons program after all required 
sanitation operations under the Atomic Energy Act of 1954, as amended, have been 
completed.  

Military Range: A designated land or water area set aside, managed, and used to conduct 
research on, develop, test, and evaluate military munitions and explosives, or weapon 
systems, or to train military personnel in their use and handling. Ranges include firing lines 
and positions, maneuver areas, test pads, detonation pads, impact areas, and buffer zones 
with restricted access and exclusionary areas.  

MLLW: mean lower low water. 

Most Probable Event (MPE): The most likely event, as a result of an accidental, unplanned, 
or unintended detonation of an item of munitions, that could occur during MR activities. 
The event must be realistic, with reasonable probability of occurrence. 

MPPEH: munitions that potentially presenting an explosive hazard.  

MT: Mechanical time: fuzes designed usually for airburst. MT fuzes are located in the nose 
of the munition. 

Munitions and Explosives of Concern (MEC): Military munitions that are UXO or have 
been abandoned, as defined in the EPA Munitions Rule. Also includes soil, facilities, 
equipment, or other materials contaminated with a high enough concentration of explosives 
that it presents an explosive hazard. 

Munitions Constituents (MC): Any materials originating from military munitions, 
including explosive and/or non-explosive materials, and emission, degradation, or 
breakdown products. [The following additional explanation is offered for purposes of this 
SOP: Munitions constituents are the substances or chemical residues that result from the 
proper functioning or use of munitions (e.g., residues created and remaining in the soil, 
water, or air from the burning or explosion of energetic material) or that are present in MEC. 
Such constituents may or may not present an immediate risk of acute physical injury from 
fire or explosion resulting from accidental or unintentional detonation or ignition of MEC or 
energetic materials. Similarly, such constituents may or may not result in environmental 
contamination requiring a response (i.e., response action).] 

Munitions Debris (MD): Metal fragments resulting from the intended use of munitions or 
detonations.  

Munition with the Greatest Fragmentation Distance (MGFD). The munition with the 
greatest fragment distance that is reasonably expected (based on research or 
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characterization) to be encountered in any particular munition response area (MRA) or 
munitions response site (MRS).  

Munitions Response Area (MRA): Any area on a defense site that is known or suspected to 
contain UXO, DMM, or MC.  Examples include former ranges and munitions burial areas.  
A munitions response area is comprised of one or more munitions response sites. 

Munitions Response Site (MRS): A discrete location within a MRA that is known to 
require a munitions response.  

Munitions Rule Implementation Policy: Detailed guidance and procedures issued by the 
Services that explains how DOD will implement and comply with the EPA Military 
Munitions Rule.  

Munitions stockpile: Munitions in the active and demilitarization inventories as well as 
unused waste munitions as defined in the EPA’s Military Munitions Rule (MMR). (See 
active munitions inventory and demilitarization inventory.)  

Munitions: see military munitions. 

Net Explosive Weight (NEW): The actual weight of explosive mixture or compound 
including the TNT equivalent of other energetic material which is used in the determination 
of explosive limits and ESQD arcs. 

Non-stockpile Chemical Warfare Materiel: CWM (defined above) that is not included in 
the chemical stockpile. Non-stockpile CWM is divided into five categories: (1) buried CWM; 
(2) recovered chemical weapons (items recovered during range clearing operations, from 
chemical burial sites, and from research and development testing); (3) former chemical 
weapon production facilities; (4) binary chemical weapons; and (5) miscellaneous CWM 
(unfilled munitions and devices and equipment specially designed for use directly in 
connection with employment of chemical weapons). 

OB: open burn. 

OCR: Office(s) of Collateral Responsibility.   

OD: open detonation. 

ODEP: Office of Defense Environmental Programs. 

ODUSD (I&E): Office of the Deputy Under Secretary of Defense (Installations and 
Environment). 

OE Safety Specialist: a USACE employee involved in the execution, supervision, or 
oversight of munitions-related activities inside the exclusion zone who has graduated from 
the U.S. Naval EOD School, Indian Head, MD. An OE Safety Specialist shall be on-site each 
day during intrusive and MEC destruction activities. The OE Safety Specialist is on-site to 
ensure that the contractor establishes the appropriate daily safety routines at the beginning 
of UXO field operations, to perform quality assurance oversight, to verify contractor 
employee UXO qualifications, to advise the contractor on UXO procedures, to coordinate 
with the PM, and to facilitate EOD response when needed. 

OEESCM: Operational and Environmental Executive Steering Committee for Munitions. 
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Open Burn (OB): A controlled open-air process by which excess, unserviceable, and 
obsolete munitions are destroyed to eliminate their inherent explosives safety hazards. DOD 
OB units contain the munitions with pans or pads to minimize environmental 
contamination. DOD OB units are permitted as “miscellaneous units” in EPA’s 
environmental permitting process. 

Open Detonation (OD): A process used for the treatment of unserviceable, obsolete, and/or 
waste munitions whereby an explosive donor charge initiates the munitions to be 
detonated. Although surface detonations can be performed under certain circumstances, 
most munitions are treated in 4- to 6-foot-deep pits for safety purposes. Most OD sites are 
permitted as miscellaneous units as part of the EPA environmental permitting process. 
DOD’s units are generally permitted as combined OB/OD facilities.  

Operational range: A military range that is currently under military control and 
management; includes both active ranges (currently in service or use) and inactive ranges 
(not in current use or service).  

OPR: Office(s) of Primary Responsibility. 

OSD: Office of the Secretary of Defense. 

OU: Operable Unit.  

OUSD (AT&L): Office of the Under Secretary of Defense (Acquisition, Technology, and 
Logistics). 

PD: point detonating: impact fuze, designed to function when the projectile comes in 
contact with the surface of a target; located in the nose of the munition. 

Potential Explosion Site (PES): The location of a quantity of explosives that will create a 
blast, fragment, thermal, and/or debris hazard in event of an accidental explosion of its 
contents. Quantity limits for ammunition/explosives at a PES are determined by the 
distance to an exposed site. 

POL: petroleum, oil, and lubricants. 

PPE: personal protective equipment. 

Primer: Small, sensitive explosive component used as the first element in the explosive train. 

Proj: projo or projectile: A weapon that is projected through a tube or barrel into the air 
toward a target.  

PSE: preliminary source evaluation. 

PTT: powder train time fuse: Fuses designed usually for airburst, normally used with 
illumination rounds to light up the battlefield. 

QA: quality assurance. 

QC: quality control. 

Quantity-Distance (Q-D): the quantity of explosives material and distance separations that 
provide defined types of protection. These relationships are based on levels of risk 
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considered acceptable for the stipulated exposures and are tabulated in the appropriate Q-D 
tables provided in DOD 6055.9-STD. Separation distances are not absolute safe distances but 
are relative protective safe distances. Greater distances than those shown in the Q-D tables 
shall be used whenever possible. 

R&D: research and development. 

RAB: Restoration Advisory Board. 

RAC: Remedial Action Contract. 

Range clearance: An operation or procedure conducted to remove and properly dispose of 
munitions or munitions fragments. (e.g., MEC, “duds,” etc.). Several types or degrees of 
clearance may be conducted (e.g., surface clearance based on visual inspection of the 
surface; shallow clearance where an area is systematically swept with detectors—normally 
to a depth of 20-24 inches; etc.) Range clearance, though technically applicable to any range 
category (closed, transferred, active, etc.) is often considered as occurring only at active, 
operational ranges. Clearance operations at these active ranges are normally conducted as 
part of range maintenance activities to maintain or enhance operational safety conditions at 
the range facility. Even though it is possible for MEC to cause environmental contamination 
(pollution of soil, surface water, groundwater, etc., from the chemical constituents present in 
munitions), range clearance is focused on removing and safely disposing of munitions items 
or fragments—not the removal or treatment of any chemical residues or constituents from 
the munitions or associated environmental contamination. Cleanup of environmental 
contamination or pollution is normally achieved by removal or remedial actions.  

Range: see military range. 

RCRA: Resource Conservation and Recovery Act. 

RCWM: recovered chemical warfare material. 

RDT&E: research, development, test, and evaluation. 

Regional Environmental Coordinator (REC): A senior military officer or DOD civilian 
assigned to one of ten EPA regions who is responsible for the dissemination of information 
and coordination of environmental matters and public affairs among military installations 
and environmental regulatory organizations within their respective region. RECs have a 
liaison role and fully adhere to the Services’ chain of command. 

Remedial Action/RRemoval Action process: Longer-term activities that complete the 
cleanup of contamination (or a contaminated site or location) if a removal action has not 
achieved or cannot achieve the required degree of cleanup for the contamination problem. A 
distinction is sometimes made between the control or cleanup measures to be implemented, 
which are called “remedial actions,” and the identification, evaluation, decision-making, 
and design and construction steps required to implement the control measures. These steps 
collectively are called the “remedial action process.”  

Removal Action(s): Relatively quick actions designed to address imminent threats to 
human health and the environment posed by releases or spills of hazardous substances. 
Removals should satisfy one or more of the following tests:  
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(1) Imminent threat: the site or situation poses an imminent threat to public health. 

(2) Source control: the removal action either removes the source of contamination off-site or 
effectively contains it on-site so that continuing releases to the environment are 
prevented or reduced. 

(3) Access limitation: the removal action substantially reduces the possibility of human 
exposure to hazardous substances. The EPA has categorized removal actions as 
emergency, time-critical, and non-time-critical. Each of these categories possesses its 
own criteria and procedural requirements.  

Resource recovery and recycling (R3): Technologies and processes used by DOD to 
demilitarize military munitions. These include reuse, sale “as is” (e.g., Foreign Military 
Sales), conversion to a commercial product for sale or industrial use, or disassembly, 
modification, and partial or whole use for a military application. 

Response(s) or Response Action(s): Responses or response actions are broadly defined in 
environmental law and regulations as any scientific or engineering investigation, 
evaluation, decision-making, design, or implementation step taken in response to (i.e., to 
clean up) a release or spill of hazardous substances. Removals and remedial actions (or 
remedial action processes) are subcategories of response actions. Procedural requirements 
(established in environmental regulations) for these two types of actions differ substantially, 
but their definitions are almost as broad as for “responses,” allowing the terms to be used 
almost interchangeably. The various terms are best defined by the procedural requirements 
imposed on them by the applicable environmental regulations. 

RI/FS: remedial investigation/feasibility study. 

ROD: Record of Decision. 

Senior UXO Supervisor (SUXOS): Supervises all contractor on-site UXO activities. This 
individual must be a graduate of the U.S. Army Bomb Disposal School, Aberdeen Proving 
Ground, MD, or the U.S. Naval EOD School, Indian Head, MD. Must have at least 10 years 
of combined active-duty military EOD and contractor UXO experience, to include at least 5  
years in supervisory positions. 

SERDP: Strategic Environmental Research and Development Program. 

SHPO: State Historic Preservation Officer. 

Single Manager for Conventional Ammunition (SMCA): A DOD executive agent 
responsibility performed by the U.S. Army Operations Support Command. The Secretary of 
the Army is DOD’s SMCA. The U.S. Army OSC is the day-to-day operator of the SMCA and 
serves as the central program manager for the execution of most of DOD’s demilitarization 
requirements. The objectives and responsibilities of the SMCA can be found in DOD 
Directive 5160.65. 

Sustainable Range Management: Management of a military range in a manner that 
supports national security objectives and maintains the operational readiness of the Armed 
Forces and ensures the long-term viability of the range while protecting human health and 
the environment. [The following additional explanation is offered for purposes of this SOP: 
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A comprehensive DOD approach that develops and implements the policies, plans, 
practices, and procedures necessary to achieve sustainable ranges. Sustainable ranges are 
managed and operated in a manner that supports their long-term viability and utility to 
meet the national defense mission. Sustainable ranges will implement the planning, 
management, coordination, and public outreach necessary to ensure viable continuity of test 
and training operations and long-term coexistence with neighboring communities and 
natural ecosystems.]  

Sustainable use: Actions taken to ensure that ranges maintain the ability to conduct 
training, research, development, testing, and evaluation of munitions in support of the 
national defense mission while minimizing adverse effects to human health and the 
environment. 

SUXOS: Senior UXO Supervisor. 

SWMU: solid waste management unit. 

TNT equivalent: Considering the peak overpressure produced by detonation of a given 
weight of TNT as 100 percent, the TNT equivalency of an explosive is the amount of 
overpressure produced by detonation of an identical quantity of propellant under 
comparable conditions, expressed as a percentage. 

Transferred range: A military range that is no longer under the control of a DOD 
component and has been leased, transferred, or returned to another entity (including other 
federal, non-DOD entities) for use. 

Transferring range: A military range that is proposed to be leased or transferred from DOD 
to another entity or disposed of by conveying title to a non-federal entity. An active range 
will not be considered a “transferring range” until the transfer is imminent.  

TRI: Toxic Release Inventory (required by the EPCRA). 

Unexploded ordnance (UXO): Military munitions that have been primed, fuzed, armed, or 
otherwise prepared for use and that have been fired, dropped, launched, projected, or 
placed in such a manner as to constitute a hazard to operations, installation, personnel, or 
materiel and that remain unexploded by malfunction, design, or any other cause. UXO 
presents an immediate risk of acute physical injury from fire or explosion resulting from 
accidental or unintentional detonation. 

Unintentional detonation: A detonation not planned in advance. 

USACE: U.S. Army Corps of Engineers. 

Used or fired military munitions: Those military munitions that meet the following criteria: 
(1) have been primed, fuzed, armed, or otherwise prepared for use, and have been fired, 
dropped, launched, projected, placed, or otherwise used; (2) munitions fragments, (e.g., 
shrapnel, casings, fins, and other components, to include arming wires and pins) that result 
from the use of military munitions; or (3) malfunctions or misfires (e.g., fail to properly fire 
or detonate). 

USFWS: U.S. Fish and Wildlife Service. 
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USGS: U.S. Geological Survey. 

UST: underground storage tank. 

UTM: Universal Transverse Mercator. 

UXO:  unexploded ordnance. 

UXO personnel: Contractor personnel who have completed specialized military training in 
EOD methods and have satisfactorily performed the EOD function while serving in the 
military. Various grades and contract positions are established based on skills and 
experience. 

UXO Quality Control Specialist (UXOQCS): Contractor personnel with the responsibility 
of enforcing the contractor’s Quality Control Program for all MR-related evolutions; 
conducting quality control inspections of all UXO and explosives operations for compliance 
with established procedures; and directing and approving all corrective actions to ensure 
that all MR-related work complies with contractual requirements. 

UXO Safety Officer (UXOSO): Contractor personnel with the responsibility of enforcing 
the contractor’s SSHP. This individual must, therefore, be in the field whenever possible to 
observe operations. Must have the same minimum qualifications as the UXO Technician III. 
In addition, must have the specific training, knowledge, and experience necessary to 
implement the SSHP and verify compliance with applicable safety and health requirements. 

UXO Technician II: must be a graduate of the U.S. Army Bomb Disposal School, Aberdeen 
Proving Ground, MD; the U.S. Naval EOD School, Indian Head, MD; U.S. Naval EOD 
School, Eglin AFB, FL; or a DOD-equivalent certified course. Must have a minimum of five 
years of military EOD or contractor UXO experience. 

UXO Technician III: supervises a UXO team. Must be a graduate of the U.S. Army Bomb 
Disposal School, Aberdeen Proving Ground, MD; the U.S. Naval EOD School, Indian Head, 
MD; U.S. Naval EOD School, Eglin AFB, FL; or a DOD-equivalent certified course. This 
individual must have a minimum of ten years of military EOD or contractor UXO 
experience. 

UXO: unexploded ordnance. 

UXOQCS: UXO Quality Control Specialist. 

UXOSO: UXO Safety Officer. 

Waste Military Munitions: A military munition that is a solid waste per 40 CFR §266.202. 
Such a waste military munition may also be a hazardous waste if it meets the definition 
found in 40 CFR §261.3. Waste munitions are hazardous wastes when they exhibit the 
hazardous waste characteristic of ignitability, corrosivity, reactivity, or toxicity, or are listed 
as hazardous wastes. 

WP: white phosphorus: A screening smoke that burns on contact with air and can be used 
as an incendiary. 
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Explosives Usage and Munitions Response (MR) 
Standard Operating Procedure HSE-610 

Attachment 4: Explosives Management Check List  

Date Check List Item 

PM 
Date 

Completed 

MR 
Ops 

Review 
Date 

MR QC
NTP 
Date 

Contract Terms and Conditions    N/A 

Scope of Work   N/A 

Completed: Opportunity Risk Evaluation (ORE), 
Paragraph 17 MR Projects and CDC Projects 

   

Explosive Management Plan (*)    

Explosive Siting Plan (*)    

Obtain State/local (if required) Explosive Permit* for 
CH2M HILL to use high explosives within the state and 
or local jurisdiction.  

   

Obtain State/local (if required) Permit* for CH2M HILL 
to site explosives magazine within the state and or 
local jurisdiction.  

   

Identify CH2M HILL HILL HILL licensed Blaster* (if self-
performing) 

   

CH2M HILL ATF&E “Request to Order Explosives” 
form for Review and obtain authorization signature of 
ATF Permittee  

   

Original signature of ATF&E Type 20 Explosives 
Manufacture License* from CH2M HILL License Holder 

   

 “Authorization Letter*” identifying “Responsible 
Persons” and “Possessor of Explosives” that are 
authorized to order, receive, store, and use explosives 
under the CH2M HILL ATF&E Type 20 Explosives 
Manufacturer License  

   

Vender Identified by contracting (If sole source - 
justification is required)  

  N/A 

Vender required to provide a copy of their ATF&E 
License* to CH2M HILL ATF&E files  

   

STOP!!! MANDATORY MUNITIONS RESPONSE QC CHECK 

Purchase Order* provided to vender with a copy of 
ATF&E Type 20 Manufacturer of High Explosives 
License, with endorsement 
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Date Check List Item 

PM 
Date 

Completed 

MR 
Ops 

Review 
Date 

MR QC
NTP 
Date 

Purchase Order* provided to vender with Authorization 
Letter for Responsible Persons and Employee 
Possessor of Explosives 

   

Award the purchase order to the selected vender  - - 
Hold authorization for Vendor to ship explosives 

   

Notify Vendor of CH2M Possessor of Explosives 
authorized to receive explosives at the project site, 
telephone number and address of receiving location 

   

Vender accepts purchase order and holds for 
contracting release of explosives shipment 

   

Vender identifies carrier and provides a shipment 
schedule with copy of manifest* to CH2M HILL 
contracting and contracting notifies the Project 
Manager 

   

Establish Explosives Storage Area (Security, 
Lightening Protection, Grounding) 

   

Schedule State and or local jurisdiction site inspection 
for “Explosive Storage” (Magazines) if required. 

   

Magazine storage area inspected and approved* for 
storage by local jurisdictions (if required).  

   

CH2M HILL  contracting notifies vender to release  
explosives shipment 

   

Notify ATF&E servicing office for CH2M HILL ATF&E 
License*, local ATF&E office*, and local jurisdictions* of 
storage of explosives and provide an Explosives Siting 
Plan that includes ATF Form 5400.13/5400.16, 
Explosives Storage Magazine Description Worksheet* 
(as required).   

   

Post CH2M HILL ATF&E Type 20 License on the 
project site 

   

CH2M HILL “Responsible Person” or Possessor of 
Explosives” person receives shipment (presents 
identification to transporter, verifies manifest, and 
inventories shipment to ensure accuracy between 
purchase order and manifest. Discrepancies should be 
resolved IAW the project Explosive Management Plan)  

   

Explosive materials are properly inventoried (date shift 
codes, acquisition dealer, license address, POC),  and 
stored IAW project Explosives Management Plan 

   

Material Safety Data Sheets (MSDS) for explosives 
materials are on-site  
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Date Check List Item 

PM 
Date 

Completed 

MR 
Ops 

Review 
Date 

MR QC
NTP 
Date 

Magazine Data Cards (Daily Summary of Magazine 
Transactions*) are completed and maintained IAW 
project Explosives Management Plan 

   

Magazine has two mortise type 5 (or equivalent) pin 
high security locks 

   

Security Checks conducted a minimum of every 72 
hours and documented or IAW work plan approved 
methods*  

   

Responsible person or possessor of explosives has 
control of keys to magazines (IAW local procedures). 

   

Daily Usage (Shot) Log* maintained for expenditure of 
explosive materials including target materials 

   

Weekly inventories of all explosives materials 
conducted and documented* 

   

PM to notify local jurisdictions and ATF&E offices when 
explosives materials are no longer being stored* 

   

*Project Manager to provide to the ATF&E License 
Holder completed purchase orders, manifest 
documents, inventories, magazine data cards, usage 
logs, and any other associated information for ordering, 
storage and use of explosives material along with an 
end user certification that all explosives materials have 
been accounted for.  

   

MR Safety Officer shall conduct a quality control audit 
of the project explosives management plan with ATF&E 
requirements and report on the conformance of the 
Project Manager & License Holder.   

   

    

* Indicates documents that upon completion of project 
will be forwarded to the License Holder and copy to 
Safety Office 
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REQUEST to ORDER EXPLOSIVES  

Instructions:                                                                                                  
Enter information for the procurement of one (1) Explosive Class/Product Trade Name per request form. 

Block 1. Block 2. Block 3. 
Project Name Project Number Date of Request mm/dd/yyyy 

      
Block 4. Block 5. Block 6. 
Project Manager (First, Middle, Last) Office Location/Symbol Project Manager Telephone Number 
      
Block 7. Block 8. Block 9. 
Delivery Date mm/dd/yyyy Delivery Address Delivery Telephone Number 
      
Street   Block 10. 
City   Receiving Person (First, Middle, Last) 
County/province     
State   Block 11. 
Postal Code   Receiving Person Telephone Number 
Country     
Block 12. Block 13. Block 14. 
Vendor/Supplier/Organization Vendor ATF License Vendor ATF License 
      
Block 15. Block 16. Block 17. 
Vendor/Supplier/Organization    Vendor Telephone Number 
Street     
City   Block 18. 
County/province   Vendor Point of Contact Person  
State     
Postal Code   Primary Tel. #: 
Country   2nd Tel.#: 
Block 19. Block 20. Block 21. 

Product Trade Name  
Product Unit of Issue (EA, LB, FT, 
RL,BX) 

Product Quantity Requested 
(Number) 

      
Block 22. Block 23. Block 24. 
Vendor Lot Number Vendor Date Shift Code Vendor MSDS Product Name 

      
Block 25. Block 26. Block 27. 
DOT EX Number UN Number DOT Hazard Class/Division 
      
Block 28. Block 29. Block 30.  
Estimated Product Cost Estimated Shipping Cost Estimated Total Cost 

      

AUTHORIZATION FOR PURCHASING TO ORDER EXPLOSIVES 
ATF Licensee Signature    
Date   
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CH2M HILL OE Team-
March 2008

 Ben Redmond/KNV – MR Market Segment Ben Redmond/KNV MR Market Segment 
Director

 George DeMetropolis/SDO – MR Western Region 
MR Market Segment Manager

 Brint Bixler/WDC – MR Northeastern Region MR 
Market Segment Manager

 Kyra Donnell/KNV - MR Southeastern Region MR Kyra Donnell/KNV - MR Southeastern Region MR 
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 Steve Romanow/WDC – MR Project Delivery 
Manager

 Kevin Lombardo/WDC- MR Operations Manager
 Dan Young/NVR – MR H&S&E Manager
 Tamir Klaff/WDC MR Geophysicist
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 Tamir Klaff/WDC - MR Geophysicist 
 Tim Garretson/VBO – MR EOD Lead for Navy 
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STANDARD OPERATING PROCEDURE 

Soil Sampling 

I. Purpose and Scope 
The purpose of this procedure is to provide guidelines for obtaining samples of surface and 
subsurface soils using hand and drilling-rig mounted equipment. 

II. Equipment and Materials 
• Stainless-steel trowel, shovel, scoop, coring device, hand auger, or other 

appropriate hand tool 

• Stainless-steel, split-spoon samplers 

• Thin-walled sampling tubes 

• Drilling rig or soil-coring rig 

• Stainless-steel pan/bowl or disposable sealable bags 

• Sample bottles 

III. Procedures and Guidelines 
Before sampling begins, equipment will be decontaminated using the 
procedures described in SOP Decontamination of Drilling Rigs and Equipment.  
The sampling point is located and recorded in the field logbook.  Debris should 
be cleared from the sampling location.   

A. Surface and Shallow Subsurface Sampling 

A shovel, post-hole digger, or other tool can be used to remove soil to a point 
just above the interval to be sampled.  A decontaminated sampling tool will be 
used to collect the sample when the desired sampling depth has been reached. 
Soil for semivolatile organic and inorganic analyses is placed in the bowl and 
mixed; soil for volatile organic analysis is not mixed or composited but is 
placed directly into the appropriate sample bottles.  A stainless-steel or 
dedicated wooden tongue depressor is used to transfer the sample from the 
bowl to the container. 

The soils removed from the borehole should be visually described in the field 
log book, including approximated depths.  

When sampling is completed, photo-ionization device (PID) readings should 
be taken directly above the hole, and the hole is then backfilled. 
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More details are provided in the SOP Shallow Soil Sampling. 

B. Split-Spoon Sampling 

Using a drilling rig, a hole is advanced to the desired depth.  For split-spoon 
sampling, the samples are then collected following the ASTM D 1586 standard 
(attached).  The sampler is lowered into the hole and driven to a depth equal to 
the total length of the sampler; typically this is 24 inches.  The sampler is 
driven in 6-inch increments using a 140-pound weight (“hammer'') dropped 
from a height of 30 inches.  The number of hammer blows for each 6-inch 
interval is counted and recorded.  To obtain enough volume of sample for 
subsequent laboratory analysis, use of a 3-inch ID sampler may be required.  
Blow counts obtained with a 3-inch ID spoon would not conform to ASTM D 
1586 and would therefore not be used for geotechnical evaluations. 

Once retrieved from the hole, the sampler is carefully split open.  Care should 
be taken not to allow material in the sampler to fall out of the open end of the 
sampler.  To collect the sample, the surface of the sample should be removed 
with a clean tool and disposed of.  Samples collected for volatiles analysis 
should be placed directly into the sample containers from the desired depth in 
the split spoon.  Material for samples for all other parameters should be 
removed to a decontaminated stainless steel tray or disposable sealable bag.  
The sample for semivolatile organic and inorganic analyses should be 
homogenized in the field by breaking the sample into small pieces and 
removing gravel.  The homogenized sample should be placed in the sample 
containers.  If sample volume requirements are not met by a single sample 
collection, additional sample volume may be obtained by collecting a sample 
from below the sample and compositing the sample for non-volatile 
parameters only.   

Split-spoon samples also will be collected using a tripod rig.  When using a 
tripod rig the soil samples are collected using an assembly similar to that used 
by the drilling rig. 

C. Thin-Walled Tube Sampling 

Undisturbed fine grained samples may be collected for analysis for 
geotechnical parameters such as vertical hydraulic conductivity. These samples 
will be collected using thin-walled sampling tubes (sometimes called Shelby 
tubes) according to ASTM D 1587 (attached). Tubes will be 24- to 36 inches 
long and 3- to 4-inches in diameter, depending upon the quantity of sample 
required. Undisturbed samples will be obtained by smoothly pressing the 
sampling tube through the interval to be sampled using the weight of the 
drilling rig. Jerking the sample should be avoided. Once the sample is brought 
to the surface, the ends will be sealed with bees wax and then sealed with end 
caps and heavy tape. The sample designation, data and time of sampling, and 
the up direction will be noted on the sampling tube. The tube shall be kept 
upright as much as possible and will be protected from freezing, which could 
disrupt the undisturbed nature of the sample. Samples for geochemical 
analysis normally are not collected from thin-walled tube samples.    
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IV. Attachments 
ASTM D 1586 Standard Penetration Test Method for Penetration Test and Split-Barrel 
Sampling of Soils (ASTM D1586.pdf) 

ASTM D 1587 Standard Practice for Thin-Walled Tube Sampling of Soils (ASTM 
D1587.pdf) 

V. Key Checks and Preventative Maintenance 
• Check that decontamination of equipment is thorough.   

• Check that sample collection is swift to avoid loss of volatile organics during 
sampling. 
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STANDARD OPERATING PROCEDURE 

Direct-Push Soil Sample Collection 

I. Purpose 
To provide a general guideline for the collection of soil samples using direct-push 
(e.g., Geoprobe) sampling methods. 

II. Scope 
Standard direct-push (e.g., Geoprobe) soil sampling methods. 

III. Equipment and Materials 
• Truck-mounted hydraulic percussion hammer 
• Sampling rods 
• Sampling tubes and acetate liners 
• Pre-cleaned sample containers and stainless-steel sampling implements 
• Personal Protective Equipment as specified by the Health and Safety Plan 

IV. Procedures and Guidelines 
1. Decontaminate sampling tubes and other non-dedicated downhole equipment 

in accordance with SOP Decontamination of Personnel and Equipment. 

2. Drive sampling tube to the desired sampling depth using the truck-mounted 
hydraulic percussion hammer. If soil above the desired depth is not to be 
sampled, first drive the lead rod, without a sampling tube, to the top of the 
desired depth. 

3. Remove the rods and sampling tube from the borehole and remove the 
sampling tube from the lead rod. 

4. Cut open the acetate liner using a specific knife designed to slice the acetate 
liners (see below). 
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5. Fill all sample containers, beginning with the containers for VOC analysis, using 
a decontaminated or dedicated sampling implement. For the VOC samples, 
place the sample into a pre-preserved VOA vial or direct sample container such 
as an En Core® sampler and seal the cap tightly.  Ideally, the operation should 
be completed in one minute.  Label the vials and place on ice for shipment to the 
laboratory. 

6. Decontaminate all non-dedicated downhole equipment (rods, sampling tubes, 
etc.) in accordance with SOP Decontamination of Personnel and Equipment. 

7. Backfill borehole at each sampling location with grout or bentonite and repair 
the surface with like material (bentonite, asphalt patch, concrete, etc.), as 
required. 

V.  Key Checks and Items 
1. Verify that the hydraulic percussion hammer is clean and in proper working 

order. 

2. Ensure that the direct-push operator thoroughly completes the decontamination 
process between sampling locations. 

3. Verify that the borehole made during sampling activities has been properly 
backfilled. 
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STANDARD OPERATING PROCEDURE 

Sediment Sampling 

I. Purpose 
These general outlines describe the collection and handling of sediment samples 
during field operations. 

II. Scope 
The sediment sampling procedures generally describe the equipment and 
techniques needed to collect representative sediment samples. Operators manual, if 
available, should be consulted for specific details  

III. Equipment and Materials 
• Sample collection device (hand corer, scoop, dredge, grab sampler, or other 

suitable device) 

• Stainless steel spoon or spatula or plastic disposable scoop for media transfer 

• Measuring tape 

• Log book 

• Personal protection equipment (rubber or latex gloves, boots, hip waders, etc.) 

• Materials for classifying soils, particularly the percentage of fines 

• Sample jars, including jars for Total Organic Carbon and pH, as appropriate 

IV. Procedures and Guidelines 
1. Field personnel will start downstream and work upstream to prevent 

contamination of unsampled areas. In surface water bodies that are tidally 
influenced, sampling will be performed at low tide and under low flow 
conditions to minimize the dilution of possible contaminants.  Sediment 
sampling activities will not occur immediately after periods of heavy rainfall. 

2. Make a sketch of the sample area that shows important nearby river features 
and permanent structures that can be used to locate the sample points on a 
map.  Whenever possible, include measured distances from such identifying 
features.  Also include depth and width of waterway, rate of flow, type and 
consistency of sediment, and point and depth of sample removal (along 
shore, mid-channel, etc). 
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3. Note in the field book any possible outside sources of contamination.  For 
example, the outlet to a drainage culvert in the water body near your 
sampling location. 

4. Transfer sample into appropriate sample jars with a stainless steel utensil or 
plastic disposable scoop. Be especially careful to avoid the loss of the very 
fine clay/silt particles when collecting the sample. The fine particles have a 
higher adsorption capacity than larger particles.  Minimize the amount of 
water that is collected within the sample matrix. Decant the water off of the 
sample slowly and carefully to maximize retention of the very fine particles. 
The sampler's fingers should never touch the sediment since gloves may 
introduce organic interference into the sample. Classify the soil type of the 
sample using the Unified Soil Classification System, noting particularly the 
percentage of silt and clay. 

5. Samples for volatile organics should immediately be placed in jars.  Rocks 
and other debris should be removed before placement in jars. 

6. For channel sampling, be on the alert for submerged hazards (rocks, tree 
roots, drop-offs, loss silt and muck) which can make wading difficult. 

7. Sample sediment for TOC and pH also, to give context to organic and 
inorganic data during the risk assessment. 

8. Follow the site safety plan designed for the specific nature of the site's 
sampling activities and locations. 

9. Decontaminate all sampling implements and protective clothing according to 
prescribed procedures. 

V. Attachments 
None. 

VI. Key Checks and Items 
• Start downstream, work upstream. 
• Log exact locations using permanent features. 
• Beware of hidden hazards. 
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STANDARD OPERATING PROCEDURE- A.7 

Systematic Random Increment Sampling 

I. Purpose 
The Systematic random increment sampling of surface soil samples is performed to 
minimize any bias of sample representativeness introduced by compositional and 
distribution heterogeneity of constituents within the sample. This procedure should 
only be used when sampling surface soils for explosive residuals and metals.  

II. Scope 
Standard techniques for surface soil  random incremental sampling for the analysis 
of explosives residuals and metals, and required equipment are provided in this 
SOP.  These procedures do not apply to aliquots collected for VOCs, SVOCs, 
pesticides/ herbicides, PCBs, or field GC screening (samples for these analyses 
should NOT be collected using RI sampling). 

III. Equipment and Materials 
Random incremental sampling will be performed with clean hardened plastic or 
metal scoops, spoons, or coring tools (such as a MIST sampling tool) depending on 
the cohesiveness of the soil. Sample containers are lab and analyte specific, but 
generally will consist of two clean 16 ounce wide mouth glass jars for 1 kg samples 
and two clean 32 ounce wide mouth glass jars for 2 kg samples as required by the 
applicable analytical method. Soil will be homogenized in the laboratory rather than 
the field.   

IV. Procedures and Guidelines 
Surface soil composite samples will be collected from Decision or Sampling Units for 
analysis for explosives residues and/or  total metals. Each Decision Unit will be 
defined based on past range activities and ecological and human health risks 
associated with that area.  Where applicable, larger Decision Units may be sampled 
multiple times in one acre area Sampling Units.  Each Decision/Sampling Unit 
location sampled  and a summary of sampling activities will be recorded in a field 
book.   

Increment composite surface soil samples will be collected within the Decision or 
Sampling Unit using a systematic sampling pattern with a random starting point.  
Number of increments should be between 30 and 100 depending on the size of the 
Decision or Sampling Unit (increments should be discussed with stakeholders prior 
to sampling) .  Samples will be collected by walking from one corner of the grid 
systematically back and forth across the entire grid area, collecting an increment of 
soil every so many paces, depending on the grid size and number of increments to 
be collected.  The sample increments will be approximately equal in the amount of 
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soil, which will be collected from depths of approximately 0-2 inches (up to about 
2.5-inches) below ground surface.  While walking the sampling unit grid, 
subsamples will be stored in a gallon ziplock or equivalent plastic bag, labeled with 
the sampling unit number. After the Decision/Sampling Unit has been sampled, the 
individual increment samples will be transferred to the appropriate laboratory-
supplied sample containers. Triplicate (two replicate) samples should be collected 
from each Decision Unit on a one per 10 basis.  Each replicate sample will be 
collected using the same method as the original sample.  The replicate samples 
should be started from a different corner of the decision unit to avoid sampling the 
same location as the original sample.   

Samples will be stored on ice in clean plastic bags or clean large mouth glass bottles 
and submitted for laboratory analysis by one or more of the following analytical 
methods: EPA SW-846 Method 8330, Method 8330B, and the appropriate project 
specific analytical methods for metals. Method 8330B uses an air drying and 
mechanical grinding process. Mechanical grinding will not be conducted for samples 
submitted for metals analysis.  A minimum of 1 kg of soil will be collected per RI 
sample.   

The sampling tools will not need to be cleaned between increments since each 
individual increment will be apart of the same sample, but tools will be cleaned 
between each RI sample. The decontamination process follows SOP E1, 
Decontamination of Personnel and Equipment.   

Follow manufacturer’s instructions for use of the sampling tool.  For pogo-stick type 
MIS samplers, insert the appropriate core tip, place the tip on the surface to be 
sampled, and drive the sampler tip into the ground with the pogo-stick foot pedals.  
If using both foot pedals at the same time, be careful about balance, and if this 
method cannot be done safely, discontinue use of both foot pedals simultaneously.  
To extrude the sample, press on the sample extruder, holding the sample tip over the 
plastic bag in which the sample is to be collected.  Decontaminate sampling 
equipment that has come in contact with the ground before switching to sample a 
separate sampling unit. 

V. Attachments
None 

VI. Key Checks and Items 
� Triplicate samples collected from each Decision Unit at 1 per 10 samples. 
� Replicate samples should be started from a different corner of the decision 

unit to avoid sampling the same location as the original sample. 
� Sampling method is only applicable to explosives residues and metals. 
�  Number of increments should be between 30 and 100 depending on the size 

of the Decision Unit. 
� Check that decontamination of equipment is thorough. 
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STANDARD OPERATING PROCEDURE C-1 

Calibration and Measurement with Field 
Instruments

I. Purpose and Scope 
The purpose of this document is to provide standardized procedures for using field 
instruments to collect measurements of pH, specific conductance, turbidity, dissolved 
oxygen, oxidation-reduction potential (ORP), and temperature of liquid sample media 
(groundwater or surface water).  The operator’s manual should be consulted for detailed 
calibration and operating procedures for each specific instrument. This guideline will cover 
field equipment used on a routine basis for field conditions likely encountered on a Vieques 
site.  Any project required deviations from standard operating procedures (SOPs) will be 
provided in site specific sampling and analysis plans (SAPs).   

II. Equipment and Materials 
� Instruments to be calibrated (and spares) 

� Manufacturer’s calibration manual 

� Distilled water in squirt bottle 

� Calibration Standard Solution(s ) applicable to site conditions and manual 

III. Procedures and Guidelines 
A. Documentation of Field Calibration and Measurements 
Document successful calibration and verification for each instrument in the project logbook. 
This calibration will be linked with the associated sample measurements. 

� Designate the identity of specific instrumentation in the documentation with a unique 
description or code for each instrument used. 

� Record manufacturer name, model number and identifying number such as a serial 
number for each instrument. 

� Record the time and date of all initial calibrations and all calibration verifications. 

� Record the instrument reading (value in appropriate measurement units) of all 
calibration verifications. 

� Record the name of the analyst(s) performing the calibration or verification. 
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STANDARD OPERATING PROCEDURE 

Homogenization of Soil and Sediment Samples 

I. Purpose 
The homogenization of soil and sediment samples is performed to minimize any 
bias of sample representativeness introduced by the natural stratification of 
constituents within the sample. 

II. Scope 
Standard techniques for soil and sediment homogenization and equipment are 
provided in this SOP.  These procedures do not apply to aliquots collected for VOCs 
or field GC screening; samples for these analyses should NOT be homogenized. 

III. Equipment and Materials 
Sample containers, stainless steel spoons or spatulas, and stainless steel pans.  

IV. Procedures and Guidelines 
Soil and sediment samples to be analyzed for semivolatiles, pesticides, PCBs, metals, 
cyanide, or field XRF screening should be homogenized in the field.  After a sample 
is taken, a stainless steel spatula should be used to remove the sample from the split 
spoon or other sampling device.  The sampler should not use fingers to do this, as 
gloves may introduce organic interferences into the sample.   

Samples for VOCs should be taken immediately upon collection and should not be 
homogenized. 

Prior to homogenizing the soil or sediment sample, any rocks, twigs, leaves, or other 
debris should be removed from the sample.  The sample should be placed in a 
decontaminated stainless steel pan and thoroughly mixed using a stainless steel 
spoon.  The soil or sediment material in the pan should be scraped from the sides, 
corners, and bottom, rolled into the middle of the pan, and initially mixed.  The 
sample should then be quartered and moved to the four corners of the pan.  Each 
quarter of the sample should be mixed individually, and then rolled to the center of 
the pan and mixed with the entire sample again.  

All stainless steel spoons, spatulas, and pans must be decontaminated following 
procedures specified in SOP Decontamination of Personnel and Equipment prior to 
homogenizing the sample.  A composite equipment rinse blank of homogenization 
equipment should be taken each day it is used. 
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V. Attachments 
None. 

VI. Key Checks and Items 
• Take VOC samples immediately and do not homogenize the soil. 

• Homogenize soil for analyses other than VOCs in a clean, stainless steel 
bowl. 
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STANDARD OPERATING PROCEDURE 

Direct-Push Groundwater Sample Collection 

I. Purpose 
To provide a general guideline for the collection of groundwater samples using 
direct-push (e.g., Geoprobe) sampling methods. 

II. Scope 
Standard direct-push (e.g., Geoprobe) groundwater sampling methods. 

III. Equipment and Materials 
• Truck-mounted hydraulic percussion hammer. 
• Direct-push (e.g., Geoprobe) sampling rods and slotted lead rod 
• Polyethylene sampling tubing and stainless steel foot valve 
• Pre-cleaned sample containers 
• Clean latex or surgical gloves. 

IV. Procedures and Guidelines 
1. Decontaminate slotted lead rod and other downhole equipment in accordance 

with SOP Decontamination of Personnel and Equipment. 

2. Drive slotted steel lead rod to the desired sampling depth using the truck-
mounted hydraulic percussion hammer. 

3. Insert the stainless steel foot valve into the end of the polyethylene sampling 
tubing and insert tubing through the rods. 

4. Fill all sample containers, beginning with the containers for VOC analysis. 

5. Remove polyethylene sampling tubing from the rods.  Remove the foot valve 
and discard polyethylene tubing. 

6. Backfill borehole at each sampling location with grout or bentonite and repair 
the surface with like material (bentonite, asphalt patch, concrete, etc.), as 
required. 
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V.  Key Checks and Items 
• Verify that the hydraulic percussion hammer is clean and in proper working order. 

• Ensure that the direct-push operator thoroughly completes the decontamination process 
between sampling locations. 

• Ensure that the slotted lead rod has been inserted to the desired sampling depth. 

• Verify that the borehole made during sampling activities has been properly backfilled. 
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STANDARD OPERATING PROCEDURE 

Decontamination of Personnel and Equipment 

I. Purpose 
To provide general guidelines for the decontamination of personnel, sampling 
equipment, and monitoring equipment used in potentially contaminated 
environments. 

II. Scope 
This is a general description of decontamination procedures. 

III. Equipment and Materials 
• Demonstrated analyte-free, deionized (“DI”) water (specifically, ASTM Type 

II water or lab-grade DI water) 

• Potable water; must be from a municipal water supplier, otherwise an 
analysis must be run for appropriate volatile and semivolatile organic 
compounds and inorganic chemicals (e.g., Target Compound List and Target 
Analyte List chemicals) 

• 2.5% (W/W) Liquinox (or Alconox) and water solution 

• Concentrated (V/V) pesticide grade methanol (DO NOT USE ACETONE) 

• Large plastic pails or tubs for Liquinox  and water, scrub brushes, squirt 
bottles for Liquinox solution, methanol and water, plastic bags and sheets 

• DOT approved 55-gallon drum for disposal of waste 

• Personal Protective Equipment as specified by the Health and Safety Plan 

• Decontamination pad and steam cleaner/high pressure cleaner for large 
equipment  

IV. Procedures and Guidelines 
A. PERSONNEL DECONTAMINATION 

 To be performed after completion of tasks whenever potential for 
contamination exists, and upon leaving the exclusion zone. 

 

 



Decon.doc   
QC and revised 5/2011 2 

1. Wash boots in Liquinox solution, then rinse with water.  If 
disposable latex booties are worn over boots in the work area, rinse 
with Liquinox solution, remove, and discard into DOT-approved 
55-gallon drum. 

2. Wash outer gloves in Liquinox solution, rinse, remove, and discard 
into DOT-approved 55-gallon drum. 

3. Remove disposable coveralls (“Tyveks”) and discard into DOT-
approved 55-gallon drum. 

4. Remove respirator (if worn). 

5. Remove inner gloves and discard. 

6. At the end of the work day, shower entire body, including hair, either 
at the work site or at home. 

7. Sanitize respirator if worn. 

B. SAMPLING EQUIPMENT DECONTAMINATION—GROUNDWATER 
SAMPLING PUMPS 

Sampling pumps are decontaminated after each use as follows. 

1. Don phthalate-free gloves. 

2. Spread plastic on the ground to keep equipment from touching the 
ground 

3. Turn off pump after sampling. Remove pump from well and remove 
and dispose of tubing.  Place pump in decontamination tube. 

4. Turn pump back on and pump 1 gallon of Liquinox solution 
through the sampling pump. 

5. Rinse with 1 gallon of 10% methanol solution pumped through the 
pump. (DO NOT USE ACETONE). 

6. Rinse with 1 gallon of tap water. 

7. Rinse with 1 gallon of deionized water. 

8. Keep decontaminated pump in decontamination tube or remove and 
wrap in aluminum foil or clean plastic sheeting. 

9. Collect all rinsate and dispose of in a DOT-approved 55-gallon drum. 

10. Decontamination materials (e.g., plastic sheeting, tubing, etc.) that 
have come in contact with used decontamination fluids or sampling 
equipment will be disposed of in either DOT-approved 55-gallon 
drums or with solid waste in garbage bags, dependent on 
Facility/project requirements. 
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C. SAMPLING EQUIPMENT DECONTAMINATION—OTHER EQUIPMENT 

Reusable sampling equipment is decontaminated after each use as follows. 

1. Don phthalate-free gloves. 

2. Before entering the potentially contaminated zone, wrap soil contact 
points in aluminum foil (shiny side out). 

3. Rinse and scrub with potable water. 

4. Wash all equipment surfaces that contacted the potentially 
contaminated soil/water with Liquinox solution. 

5. Rinse with potable water. 

6. Rinse with distilled or potable water and methanol solution (DO NOT 
USE ACETONE). 

7. Air dry. 

8. Rinse with deionized water. 

9. Completely air dry and wrap exposed areas with aluminum foil 
(shiny side out) for transport and handling if equipment will not be 
used immediately. 

10. Collect all rinsate and dispose of in a DOT-approved 55-gallon drum. 

11. Decontamination materials (e.g., plastic sheeting, tubing, etc.) that 
have come in contact with used decontamination fluids or sampling 
equipment will be disposed of in DOT-approved 55-gallon drums or 
with solid waste in garbage bags, dependent on Facility/project 
requirements. 
 

D. HEALTH AND SAFETY MONITORING EQUIPMENT 
DECONTAMINATION 

1. Before use, wrap soil contact points in plastic to reduce need for 
subsequent cleaning. 

2. Wipe all surfaces that had possible contact with contaminated 
materials with a paper towel wet with Liquinox solution, then a 
towel wet with methanol solution, and finally three times with a 
towel wet with distilled water.  Dispose of all used paper towels in a 
DOT-approved 55-gallon drum or with solid waste in garbage bags, 
dependent on Facility/project requirements. 
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E. SAMPLE CONTAINER DECONTAMINATION 

The outsides of sample bottles or containers filled in the field may need to be 
decontaminated before being packed for shipment or handled by personnel 
without hand protection.  The procedure is: 

1. Wipe container with a paper towel dampened with Liquinox  
solution or immerse in the solution AFTER THE CONTAINERS 
HAVE BEEN SEALED.  Repeat the above steps using potable water. 

2. Dispose of all used paper towels in a DOT-approved 55-gallon drum 
or with solid waste in garbage bags, dependent on Facility/project 
requirements. 

 

F. HEAVY EQUIPMENT AND TOOLS 

Heavy equipment such as drilling rigs, drilling rods/tools, and the backhoe 
will be decontaminated upon arrival at the site and between locations as 
follows: 

1. Set up a decontamination pad in area designated by the Facility 

2. Steam clean heavy equipment until no visible signs of dirt are 
observed.  This may require wire or stiff brushes to dislodge dirt from 
some areas. 

V. Attachments 
None. 

VI. Key Checks and Items 
• Clean with solutions of Liquinox, methanol, and distilled water. 
• Do not use acetone for decontamination. 
• Drum all contaminated rinsate and materials. 
• Decontaminate filled sample bottles before relinquishing them to anyone. 
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STANDARD OPERATING PROCEDURE 

Decontamination of Drilling Rigs and Equipment 

I. Purpose and Scope 
The purpose of this guideline is to provide methods for the decontamination of 
drilling rigs, downhole drilling tools, and water-level measurement equipment.  
Personnel decontamination procedures are not addressed in this SOP; refer to the site 
safety plan and SOP Decontamination of Personnel and Equipment.  Sample bottles will 
not be field decontaminated; instead they will be purchased with certification of 
laboratory sterilization. 

II. Equipment and Materials 
• Portable steam cleaner and related equipment 
• Potable water 
• Phosphate-free detergent such as Liquinox 
• Buckets 
• Brushes 
• Methanol, pesticide grade 
• Personal Protective Equipment as specified by the Health and Safety Plan 
• ASTM–Type II grade water or Lab Grade DI Water 
• Aluminum foil 

III. Procedures and Guidelines 
A. Drilling Rigs and Monitoring Well Materials 

Before the onset of drilling, after each borehole, before drilling through 
permanent isolation casing, and before leaving the site, heavy equipment and 
machinery will be decontaminated by steam cleaning at a designated area.  The 
steam-cleaning area will be designed to contain decontamination wastes and 
waste waters and can be an HDPE-lined, bermed pad.  A pumping system will 
be used to convey decontaminated water from the pad to drums. 

Surface casings may be steam cleaned in the field if they are exposed to 
contamination at the site prior to use.  

B. Downhole Drilling Tools 

Downhole tools will be steam cleaned before the onset of drilling, prior to 
drilling through permanent isolation casing, between boreholes, and prior to 
leaving the site.  This will include, but is not limited to, rods, split spoons or 
similar samplers, coring equipment, augers, and casing. 
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Before the use of a sampling device such as a split-spoon sampler for the 
collection of a soil sample for physical characterization, the sampler shall be 
cleaned by scrubbing with a detergent solution followed by a potable water 
rinse. 

Before the use of a sampling device such as a split-spoon sampler for the 
collection of a soil sample for chemical analysis, the sampler shall be 
decontaminated following the procedures outlined in the following subsection.  

C. Field Analytical Equipment 

1. Water Level Indicators 

Water level indicators that consist of a probe that comes into contact 
with the groundwater must be decontaminated using the following 
steps: 

a. Rinse with tap water 
b. Rinse with de-ionized water 
c. Solvent rinse with methanol  
d. Rinse with de-ionized water 

2. Probes 

Probes, for example, pH or specific ion electrodes, geophysical probes, 
or thermometers that would come in direct contact with the sample, 
will be decontaminated using the procedures specified above unless 
manufacturer's instructions indicate otherwise.  For probes that make 
no direct contact, for example, OVM equipment, the probe will be 
wiped with clean paper-towels or cloth wetted with methanol. 

IV. Attachments 
None. 

V. Key Checks and Preventative Maintenance 
• The effectiveness of field cleaning procedures may be monitored by rinsing 

decontaminated equipment with organic-free water and submitting the rinse 
water in standard sample containers for analysis.   
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STANDARD OPERATING PROCEDURE 

Equipment Blank and Field Blank Preparation 

I. Purpose 
To prepare blanks to determine whether decontamination procedures are adequate 
and whether any cross-contamination is occurring during sampling due to 
contaminated air and dust. 

II. Scope 
The general protocols for preparing the blanks are outlined.  The actual equipment to 
be rinsed will depend on the requirements of the specific sampling procedure. 

III. Equipment and Materials 
• Blank liquid (use ASTM Type II or lab grade water) 
• Millipore deionized water 
• Sample bottles as appropriate 
• Gloves 
• Preservatives as appropriate 

IV. Procedures and Guidelines 
A. Decontaminate all sampling equipment that has come in contact with sample 

according to SOP Decontamination of Personnel and Equipment. 

B. To collect an equipment blank for volatile analysis from the surfaces of 
sampling equipment other than pumps, pour blank water over one piece of 
equipment and into two 40-ml vials until there is a positive meniscus, then seal 
the vials.  Note the sample number and associated piece of equipment in the 
field notebook as well as the type and lot number of the water used.  

  For non-volatiles analyses, one aliquot is to be used for equipment.  For 
example, if a pan and trowel are used, place trowel in pan and pour blank fluid 
in pan such that pan and trowel surfaces which contacted the sample are 
contacted by the blank fluid.  Pour blank fluid from pan into appropriate 
sample bottles. 

  Do not let the blank fluid come in contact with any equipment that has not 
been decontaminated. 
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 C. When collecting an equipment blank from a pump, run an extra gallon of 
deionized water through the pump while collecting the pump outflow into 
appropriate containers.  Make sure the flow rate is low when sampling VOCs.  
If a Grundfos Redi-Flo2 pump with disposable tubing is used, remove the 
disposable tubing after sampling but before decon.  When decon is complete, 
put a 3- to 5-foot segment of new tubing onto the pump to collect the 
equipment blank. 

 D. To collect a field blank, slowly pour ASTM Type II or lab grade water directly 
into sample containers. 

 E. Document and ship samples in accordance with the procedures for other 
samples.  

 F. Collect next field sample. 

V. Attachments 
None. 

VI. Key Checks and Items 
• Wear gloves. 
• Do not use any non-decontaminated equipment to prepare blank. 
• Use ASTM-Type II or lab grade water.  
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STANDARD OPERATING PROCEDURE 

Preparing Field Log Books 

I. Purpose 
This SOP provides general guidelines for entering field data into log books during 
site investigation and remediation activities. 

II. Scope 
This is a general description of data requirements and format for field log books.  
Log books are needed to properly document all field activities in support of data 
evaluation and possible legal activities. 

III. Equipment and Materials 
• Log book 

• Indelible pen  

IV. Procedures and Guidelines 
Properly completed field log books are a requirement for much of the work we 
perform under the Navy CLEAN contract.  Log books are legal documents and, as 
such, must be prepared following specific procedures and must contain required 
information to ensure their integrity and legitimacy. This SOP describes the basic 
requirements for field log book entries. 
 

A. PROCEDURES FOR COMPLETING FIELD LOG BOOKS 

1. Field notes commonly are kept in bound, hard-cover logbooks used 
by surveyors and produced, for example, by Peninsular Publishing 
Company and Sesco, Inc. Pages should be water-resistant and notes 
should be taken only with water-proof, non-erasable permanent ink, 
such as that provided in Sanford Sharpie permanent markers.  

2. On the inside cover of the log book the following information should 
be included: 

• Company name and address 

• Log-holders name if log book was assigned specifically to that 
person 

• Activity or location 



Field Books 
QC and Reviewed 05/2011 2 

• Project name 

• Project manager’s name   

• Phone numbers of the company, supervisors, emergency 
response, etc.   

3. All lines of all pages should be used to prevent later additions of text, 
which could later be questioned. Any line not used should be marked 
through with a line and initialed and dated. Any pages not used 
should be marked through with a line, the author’s initials, the date, 
and the note “Intentionally Left Blank.” 

4. If errors are made in the log book, cross a single line through the error 
and enter the correct information. All corrections shall be initialed 
and dated by the personnel performing the correction. If possible, all 
corrections should be made by the individual who made the error. 

5. Daily entries will be made chronologically. 

6. Information will be recorded directly in the field log book during the 
work activity.  Information will not be written on a separate sheet and 
then later transcribed into the log book. 

7. Each page of the log book will have the date of the work and the note 
takers initials. 

8. The final page of each day’s notes will include the note-takers 
signature as well as the date. 

9. Only information relevant to the subject project will be added to the 
log book.  

10. The field notes will be copied and the copies sent to the Project 
Manager or designee in a timely manner (at least by the end of each 
week of work being performed). 

B. INFORMATION TO BE INCLUDED IN FIELD LOG BOOKS  

1. Entries into the log book should be as detailed and descriptive as 
possible so that a particular situation can be recalled without reliance 
on the collector’s memory.  Entries must be legible and complete.  

2. General project information will be recorded at the beginning of each 
field project.  This will include the project title, the project number, 
and project staff.   

3. Scope: Describe the general scope of work to be performed each day. 

4. Weather: Record the weather conditions and any significant changes 
in the weather during the day.   

5. Tail Gate Safety Meetings: Record time and location of meeting, who 
was present, topics discussed, issues/problems/concerns identified, 
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and corrective actions or adjustments made to address concerns/ 
problems, and other pertinent information. 

6. Standard Health and Safety Procedures: Record level of personal 
protection being used (e.g., level D PPE), record air monitoring data 
on a regular basis and note where data were recording (e.g., reading 
in borehole, reading in breathing zone, etc).  Also record other 
required health and safety procedures as specified in the project 
specific health and safety plan. 

7. Instrument Calibration; Record calibration information for each piece 
of health and safety and field equipment. 

8. Personnel: Record names of all personnel present during field 
activities and list their roles and their affiliation.  Record when 
personnel and visitors enter and leave a project site and their level of 
personal protection. 

9. Communications: Record communications with project manager, 
subcontractors, regulators, facility personnel, and others that impact 
performance of the project. 

10. Time: Keep a running time log explaining field activities as they occur 
chronologically throughout the day. 

11. Deviations from the Work Plan: Record any deviations from the work 
plan and document why these were required and any 
communications authorizing these deviations. 

12. Heath and Safety Incidents: Record any health and safety incidents 
and immediately report any incidents to the Project Manager. 

13. Subcontractor Information: Record name of company, record names 
and roles of subcontractor personnel, list type of equipment being 
used and general scope of work.  List times of starting and stopping 
work and quantities of consumable equipment used if it is to be billed 
to the project. 

14. Problems and Corrective Actions: Clearly describe any problems 
encountered during the field work and the corrective actions taken to 
address these problems. 

15. Technical and Project Information: Describe the details of the work 
being performed. The technical information recorded will vary 
significantly between projects.  The project work plan will describe 
the specific activities to be performed and may also list requirements 
for note taking.  Discuss note-taking expectations with the Project 
Manager prior to beginning the field work. 

16. Any conditions that might adversely affect the work or any data 
obtained (e.g., nearby construction that might have introduced 
excessive amounts of dust into the air). 
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17. Sampling Information;  Specific information that will be relevant to 
most sampling jobs includes the following: 

• Description of the general sampling area – site name, 
buildings and streets in the area, etc. 

• Station/Location identifier 
• Description of the sample location – estimate location in 

comparison to two fixed points – draw a diagram in the field 
log book indicating sample location relative to these fixed 
points – include distances in feet. 

• Sample matrix and type 
• Sample date and time  
• Sample identifier 
• Draw a box around the sample ID so that it stands out in the 

field notes 
• Information on how the sample was collected – distinguish 

between “grab,” “composite,” and “discrete” samples 
• Number and type of sample containers collected  
• Record of any field measurements taken (i.e. pH,  turbidity, 

dissolved oxygen, and temperature, and conductivity) 
• Parameters to be analyzed for, if appropriate 
• Descriptions of soil samples and drilling cuttings can be 

entered in depth sequence, along with PID readings and other 
observations. Include any unusual appearances of the 
samples. 

 
C. SUGGESTED FORMAT FOR RECORDING FIELD DATA  

1. Use the left side border to record times and the remainder of the page 
to record information (see attached example). 

2. Use tables to record sampling information and field data from 
multiple samples. 

3. Sketch sampling locations and other pertinent information. 

4. Sketch well construction diagrams. 

V. Attachments 
Example field notes. 
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STANDARD OPERATING PROCEDURE 

Packaging and Shipping Procedures for Low-
Concentration Samples 

I. Purpose and Scope 
The purpose of this guideline is to describe the packaging and shipping of low-
concentration samples of various media to a laboratory for analysis.   

II. Scope 
The guideline only discusses the packaging and shipping of samples that are 
anticipated to have low concentrations of chemical constituents.  Whether or not 
samples should be classified as low-concentration or otherwise will depend upon 
the site history, observation of the samples in the field, odor, and photoionization-
detector readings.   
 
If the site is known to have produced high-concentration samples in the past or the 
sampler suspects that high concentrations of contaminants might be present in the 
samples, then the sampler should conservatively assume that the samples cannot be 
classified as low-concentration.  Samples that are anticipated to have medium to 
high concentrations of constituents should be packaged and shipped accordingly.   
 
If warranted, procedures for dangerous-goods shipping may be implemented.  
Dangerous goods and hazardous materials pose an unreasonable risk to health, 
safety, or property during transportation without special handling. As a result only 
employees who are trained under CH2M HILL Dangerous Goods Shipping course 
may ship or transport dangerous goods.  Employees should utilize the HAZMAT 
ShipRight tool on the Virtual Office and/or contact a designated CH2M HILL 
HazMat advisor with questions.    

 

III. Equipment and Materials 
• Coolers 
• Clear tape 
• “This Side Up” labels 
• “Fragile” labels 
• Vermiculite 
• Ziplock bags or bubble wrap 
• Ice 
• Chain-of-Custody form (completed) 
• Custody seals 
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IV. Procedures and Guidelines 

  Low-Concentration Samples 
A. Prepare coolers for shipment: 

• Tape drains shut. 

• Affix “This Side Up” labels on all four sides and “Fragile” labels on 
at least two sides of each cooler. 

• Place mailing label with laboratory address on top of coolers. 

• Fill bottom of coolers with about 3 inches of vermiculite or 
absorbent pads. 

B. Arrange decontaminated sample containers in groups by sample number. 
Consolidate VOC samples into one cooler to minimize the need for trip 
blanks. 

C. Affix appropriate adhesive sample labels to each container.  Protect with 
clear label protection tape. 

D. Seal each sample bottle within a separate ziplock plastic bag or bubble 
wrap, if available.  Tape the bag around bottle.  Sample label should be 
visible through the bag. 

E. Arrange sample bottles in coolers so that they do not touch. 

F. If ice is required to preserve the samples, cubes should be repackaged in 
zip-lock bags and placed on and around the containers.  

G. Fill remaining spaces with vermiculite or absorbent pads. 

H. Complete and sign chain-of-custody form (or obtain signature) and 
indicate the time and date it was relinquished to Federal Express or the 
courier. 

J Close lid and latch. 

K. Carefully peel custody seals from backings and place intact over lid 
openings (right front and left back).  Cover seals with clear protection 
tape. 

L. Tape cooler shut on both ends, making several complete revolutions with 
strapping tape.  Cover custody seals with tape to avoid seals being able to 
be peeled from the cooler. 

M. Relinquish to Federal Express or to a courier arranged with the laboratory.  
Place airbill receipt inside the mailing envelope and send to the sample 
documentation coordinator along with the other documentation. 
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   Medium- and High-Concentration Samples: 
Medium- and high-concentration samples are packaged using the same techniques 
used to package low-concentration samples, with potential additional restrictions.  If 
applicable, the sample handler must refer to instructions associated with the 
shipping of dangerous goods for the necessary procedures for shipping by Federal 
Express or other overnight carrier.  If warranted, procedures for dangerous-goods 
shipping may be implemented.  Dangerous goods and hazardous materials pose an 
unreasonable risk to health, safety, or property during transportation without 
special handling. As a result only employees who are trained under CH2M HILL 
Dangerous Goods Shipping course may ship or transport dangerous goods.  
Employees should utilize the HAZMAT ShipRight tool on the Virtual Office and/or 
contact a designated CH2M HILL HazMat advisor with questions.    

V. Attachments 
None. 

VI. Key Checks and Items 
• Be sure laboratory address is correct on the mailing label 
• Pack sample bottles carefully, with adequate vermiculite or other packaging 

and without allowing bottles to touch 
• Be sure there is adequate ice 
• Include chain-of-custody form 
• Include custody seals 
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STANDARD OPERATING PROCEDURE 

Installation of Shallow Monitoring Wells 

I. Purpose and Scope 
The purpose of this guideline is to describe methods for drilling and installation of 
shallow monitoring wells and piezometers in unconsolidated or poorly consolidated 
materials using hollow stem augers, air rotary, or mud rotary. Installing monitoring 
wells in unconsolidated materials using sonic drilling is discussed in SOP Installation 
of Monitoring Wells Using Sonic Drilling. Methods for drilling and installing bedrock 
monitoring wells and deep, surface-cased wells in unconsolidated materials are 
presented in SOPs Installation of Bedrock Monitoring Wells and Installation of Surface-
Cased Monitoring Wells, respectively. 

II. Equipment and Materials 
Drilling 

• Drilling  rig (hollow stem auger, air rotary or mud rotary) and associated tools 
and equipment 

Well Riser/Screen and Associated Materials 

• Polyvinyl chloride (PVC), Schedule 40, minimum 2-inch ID, flush-threaded 
riser; alternatively, stainless-steel riser  

• PVC, Schedule 40, minimum 2-inch ID, flush-threaded, factory slotted screen; 
alternatively, stainless-steel screen 

• PVC bottom cap, threaded to match the well screen; alternatively, stainless 
steel 

• PVC or stainless-steel centering guides (if used) 
• Above-grade well completion:  PVC well cap, threaded or push-on type, 

vented 
• Flush-mount well completion: PVC well cap, locking, leak-proof seal 
• Stainless steel to be used as appropriate 

Sand 

• Clean silica sand, provided in factory-sealed bags, well-rounded, containing no 
organic material, anhydrite, gypsum, mica, or calcareous material; primary 
(coarse – e.g., Morie #1) filter pack, and secondary (fine sand seal) filter pack.  
Grain size determined based on sediments observed during drilling.  
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Bentonite 

• Pure, additive-free bentonite pellets or chips 

• Pure, additive-free powdered bentonite 

• Coated bentonite pellets; coating must biodegrade within 7 days 

• Cement-Bentonite Grout: proportion of 6 to 8 gallons of water per 94-pound 
bag of Portland cement; 3 to 6 pounds of bentonite added per bag of cement to 
reduce shrinkage. 

Protective Casing 

• Above-grade well completion:  6-inch minimum ID black iron steel pipe with 
locking cover, diameter at least 2 inches greater than the well casing, painted 
with epoxy paint for rust protection; heavy duty lock; protective posts if 
appropriate 

• Flush-mount well completion:  Morrison 9-inch or 12-inch 519 manhole cover, 
or equivalent; rubber seal to prevent leakage; locking cover inside of road box 

Well Development 

• Surge block 

• Well-development pump and associated equipment 

• Calibrated meters to ensure pH, temperature, specific conductance, ORP, and 
dissolved oxygen of development water 

• Containers (e.g., DOT-approved 55-gallon drums) for water produced from 
well. 

III. Procedures and Guidelines 
A. Drilling Method 

Typically, continuous-flight hollow-stem augers with a minimum 4.25-inch 
inside diameter (ID) will be used to drill shallow monitoring well boreholes 
for 2-inch diameter monitoring wells. Alternatively, air or mud rotary may 
be used.   

The bit of the auger is placed at the ground surface and then turned with the 
drilling rig.  To collect split spoon samples, the auger is advanced to the top 
of the sampling depth, and the split-spoon sample is collected from below 
the auger head.  The split spoon is advanced through repeated blows from a 
140- or 300-pound hammer dropped from a height of 30 inches. Thin-walled 
tube samplers are advanced by pressing down on the rods with the weight of 
the drilling rig. Split-spoon samples may be collected at selected intervals for 
chemical analysis and/or lithologic classification.  Soil sampling procedures 
are detailed in SOPs Soil Boring Sampling – Split Spoons and Soil Sampling. 
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The use of water to assist in hollow-stem auger drilling for monitoring well 
installation will be avoided, unless required for such conditions as running 
sands. 

Hollow-stem augers, drilling bits, rods, split-spoon samplers, and other 
downhole drilling tools will be properly decontaminated prior to the 
initiation of drilling activities and between each borehole location.  Split-
spoon samplers and other downhole soil sampling equipment will also be 
properly decontaminated before and after each use.  SOP Decontamination of 
Drill Rigs and Equipment details proper decontamination procedures. 

Drill cuttings and decontamination fluids generated during well drilling 
activities will be contained according to the procedures detailed in the SOP 
Disposal of Waste Fluids and Solids and the Investigation Derived Waste 
Management Plan (IDWMP). 

Air or mud rotary drilling may be used instead of hollow-stem augers. The 
use of added mud should be kept to a minimum.  

B. Monitoring-Well Installation 

Shallow monitoring wells will be constructed inside the hollow-stem augers, 
once the borehole has been advanced to the desired depth, or in the mudded 
borehole once the drilling rods have been withdrawn.  If the borehole has 
been drilled to a depth greater than that at which the well is to be set, the 
borehole will be backfilled with bentonite pellets or chips or a bentonite-
cement slurry to a depth approximately 1 foot below the intended well 
depth.  Approximately 1 foot of clean sand will be placed on top of the 
bentonite to return the borehole to the proper depth for well installation. 

The appropriate lengths of well screen, nominally 10 feet (with bottom cap), 
and casing will be joined watertight and lowered inside the augers to the 
bottom of the borehole. Centering guides, if used, will be placed at the 
bottom of the screen and above the interval in which the bentonite seal is 
placed.  

Selection of the filter pack and well screen intervals for the shallow 
monitoring wells shall be made in the field.   

A primary sand pack consisting of clean Morie No. 00 (or DSI No.1) silica 
sand for 10-slot screen and Morie No. 01 (or DSI No.2) for 20-slot screen silica 
sand  will be placed around the well screen.  The sand will be placed into the 
borehole at a uniform rate, in a manner that will allow even placement of the 
sand pack.  The augers will be raised gradually during sand pack installation 
to avoid caving of the borehole wall; at no time will the augers be raised 
higher than the top of the sand pack during installation.  During placement 
of the sand, the position of the top of the sand will be continuously sounded. 
 The primary sand pack will be extended from the bottom of the borehole to 
a minimum height of 2 feet above the top of the well screen.  A secondary, 
finer-grained (fine sand seal), sand pack will be installed for a minimum of 
1 foot above the coarse sand pack.  Heights of the coarse and fine sand packs 
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and bentonite seal may be modified in the field to account for a shallow 
water table and a small saturated thickness of the surficial aquifer. 

A bentonite seal at least 2 feet thick will be placed above the sand pack. The 
seal will be placed into the borehole in a manner that will prevent bridging.  
The position of the top of the bentonite seal will be verified using a weighted 
tape measure.  If all or a portion of the bentonite seal is above the water table, 
clean water will be added to hydrate the bentonite.  A hydration period of at 
least 30 minutes will be required following installation of the bentonite seal. 

Above the bentonite seal, an annular seal of cement-bentonite grout will be 
placed.  The cement-bentonite grout will be installed continuously in one 
operation from the bottom of the space to be grouted to the ground surface 
through a tremie pipe.  The tremie pipe must be plugged at the bottom and 
have small openings along the sides of the bottom 1-foot length of pipe.  This 
will allow the grout to diffuse laterally into the borehole and not disturb the 
bentonite pellet seal. 

C. Well Completion 

For monitoring wells that will be completed above-grade, a locking steel 
protective casing set in a concrete pad will be installed.  The steel protective 
casing will extend at least 3 feet into the ground and 2 feet above ground but 
should not penetrate the bentonite seal.  The concrete pad will be square, 
approximately 2 feet per side (unless otherwise specified in the project 
plans), and poured into wooden forms.  The concrete will be sloped away 
from the protective casing.   

Guard posts may be installed in high-traffic areas for additional protection.  
Four steel guard posts will be installed around the protective casing Guard 
posts would be concrete-filled, at least 2 inches in diameter, and would 
extend at least 2 feet into the ground and 3 feet above the ground.  The 
protective casing and guard posts will be painted with an epoxy paint to 
prevent rust. 

For monitoring wells with flush-mount completions, Morrison 9-inch or 
12-inch 519 manhole cover or equivalent, with a rubber-sealed cover and 
drain will be installed.  The top of the manhole cover will be positioned 
approximately 1 inch above grade.  A square concrete pad, approximately 2 
feet per side (unless otherwise specified in the project plans), will be installed 
as a concrete collar surrounding the road box cover, and will slope uniformly 
downward to the adjacent grade.  The road box and installation thereof will 
be of sufficient strength to withstand normal vehicular traffic. 

Concrete pads installed at all wells will be a minimum of 6 inches below 
grade. The concrete pad will be 12 inches thick at the center and taper to 
6-inch thick at the edge. The surface of the pad should slope away from the 
protective casing to prevent water from pooling around the casing. 
Protective casing, guard posts, and flush mounts will be installed into this 
concrete.   
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Each well will be properly labeled on the exterior of the locking cap or 
protective casing with a metal stamp indicating the permanent well number. 

D. Well Development 

Well development will be accomplished using a combination of surging 
throughout the well screen and pumping, until the physical and chemical 
parameters of the discharge water that are measured in the field have 
stabilized and the turbidity of the discharge water is substantially reduced.  
Fine-grained materials in the surficial aquifer at the site may not allow low 
turbidity results to be achieved. 

The surging apparatus will include a surge block.  Well development will 
begin by surging the well screen, starting at the bottom of the screen and 
proceeding upwards, throughout the screened zone.  Following surging, the 
well will be pumped to remove the fine materials that have been drawn into 
the well.  During pumping, measurements of pH, temperature, and specific 
conductance will be recorded. 

Development will continue by alternately surging and pumping until the 
discharge water is free from sand and silt, the turbidity is substantially 
reduced, and the pH, temperature, and specific conductance have stabilized 
at regional background levels, based on historical data.  Development will 
continue for a minimum of 30 minutes and until the water removed from the 
well is as clear of turbidity as practicable. 

Well development equipment will be decontaminated prior to initial use and 
after the development of each well.  Decontamination procedures are 
detailed in SOP Decontamination of Personnel and Equipment.  Water generated 
during well development will be contained and managed as detailed in the 
SOP Disposal of Waste Fluids and Solids and the Investigation Derived Waste 
Management Plan. 

IV. Attachments 
Schematic diagram of shallow monitoring-well construction (MWSingleDiag.xls) 
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STANDARD OPERATING PROCEDURE 

Global Positioning System 

I. Purpose 
The procedure describes the calibration, operation, and functions associated with a 
Trimble® Pro XRS GPS Unit with a TSC-1 Asset Surveyor for datalogging. GPS signal 
information is differentially corrected to sub-meter accuracy on a continual basis using a 
second satellite signal broadcast from OmniSTAR satellite subscription service. The 
procedure applies to all field data collection activities. 

II. Scope 
This procedure provides information regarding the field operation and general maintenance 
of a Trimble® Pro XRS GPS Unit with a TSC-1 Asset Surveyor for datalogging.  The 
information contained herein presents the operation procedures for this equipment.  Review 
of the equipment’s instruction manual is a necessity for more detailed descriptions 
pertaining to the operation and maintenance of the equipment. 

III. Definitions 
GPS: Global Positioning System - A system of 24 satellites developed and operated by the 
US DOD. Continuous 3D coordinate information is broadcast free of charge on a worldwide 
basis enabling precise positional location. Three standard categories of positional accuracy 
are generally used: 

1. Uncorrected Signal - accuracy +/-10 meters - a single satellite transmission is used 

2. Differentially Corrected Signal - accuracy +/- <1 meter - additional positional 
transmissions are recorded simultaneously and used to triangulate coordinate position. 

3. Carrier Phase Signal- accuracy +/- <1 centimeter - requires a second receiver and 
additional software. Both receivers need to be equipped to receive Carrier Phase signals. 

IV. Procedures and Guidelines 
The procedure for calibration, operation, and maintenance of the GPS unit is outlined 
below. Daily calibration and battery recharging is typical operating procedure; frequencies 
other than daily shall be noted in the logbook and reason for increased frequency recorded. 
If using a different instrument, the operation manual supplied by the manufacturer should 
be consulted for instructions. 

The procedures described below include additional features pre-programmed into the GPS 
datalogger to aid the data collection process. 
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A. Calibration 
1. Check to ensure that the datalogger and antenna cables are properly connected to the 

receiver and that the batteries are securely connected. 

2. Turn the datalogger unit on by pressing the green On key in the bottom left corner. The 
datalogger will perform a self-calibration. Wait to ensure that the antenna is receiving a 
sufficient number of satellite signals (usually a minimum of 3). 

3. Once the datalogger receives a satellite signal then it is ready for operation.  

B. Operations for surveying coordinates of a location 
1. The datalogger and GPS receiver are ready for use after the initial self-calibration. 

2. Field data may be immediately recorded in the datalogger. 

3. The first screen view is the 'Main Menu'. Use the round keypad to select 'Data 
Collection' and press the Enter key. 

4. Use the round keypad to select either 'Create new file' or 'Open existing file' and press 
the Enter key. It is not necessary to create a new file at each new location; however, it 
may be useful to create a new file at the beginning of each day. 

5. If a new file is created then the GPS unit will automatically assign it a file name. The file 
name may be changed if desired. Press the enter key after the file name is assigned. If 
opening an existing file then use the round keypad to scroll through existing file names. 

6. The next screen is 'Antenna options'. Press the Enter key to move to the next screen. 

7. Select the type of activity to be performed. At the beginning of each day 'Sample Site 
Detail' should be completed. This allows the operator to enter each field team member, 
weather, objectives, health and safety meetings, etc. Once the 'Sample Site Detail' is 
completed then data entry activities may begin including well purging, water level 
elevations, and sample collection 

8. The datalogger prompts the operator when a data field is required and by using the 
round key pad, numeric, alphanumeric, enter, and escape keys, the operator can 
perform electronic data capture on the GPS datalogger. 

9. Once all information pertaining to an individual site has been recorded, press enter to 
complete data entry. If GPS signal is obstructed (tree canopy, building height, etc) user 
may choose to remain in same location until satellite transmission clears the obstruction. 
This usually takes only a few moments. Data may still be captured and recorded 
electronically even if GPS signal is insufficient for positioning. 

10. To shut down, press the Escape key to return to the 'Main Menu'. The unit can be turned 
off by pressing the green key in the left hand corner. The datalogger should only be 
turned off when the 'Main Menu' screen is displayed. 

11. All data from the datalogger should be downloaded into Trimble Pathfinder Office 
software on a PC a minimum of once daily. It is recommended that data is downloaded 
twice daily. Data may be viewed and mapped using Pathfinder Office or exported to 
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other software. Export file formats support standard ASCII text, generic database .dbf 
and most GIS and CAD software. 

C. Operations for locating a point using coordinates/reacquiring a previously 
surveyed location 

1. The datalogger and GPS receiver are ready for use after the initial self-calibration. 

2. Use the Trimble Pathfinder software to load the data file containing the coordinates for 
each desired location (“programmed location”). 

3. The first screen view is the 'Main Menu'. Use the keypad to select 'Navigation’ and press 
the Enter key. 

4. Use the round keypad to select 'Open existing file' to open the file loaded in Step 2 
above. 

5. Select the location to be reacquired from the screen and press the enter key. 

6. A circle with an arrow will appear. As you begin walking, the arrow will point in the 
direction of the programmed location. Walk in the direction indicated by the arrow. 

7. Once you are within 10-feet of the location being reacquired, the GPS unit will display a 
circle (representing the programmed location) and an “X” (representing the GPS unit). 
Continue to walk in the direction of the circle until the “X” is centered in the circle. Once 
the “X” is centered, you are standing at the programmed location. 

8. To shut down, press the Escape key to return to the 'Main Menu'. The unit can be turned 
off by pressing the green key in the left hand corner. The datalogger should only be 
turned off when the 'Main Menu' screen is displayed. 

D. Preventive Maintenance 
The antenna and datalogger are weatherproof. It is recommended that the receiver remain 
in the provided backpack carrier. Care should be taken not to crease, pinch or bend the 
antenna cable. Data should be downloaded from the datalogger a minimum of once daily, 
twice daily is preferred. At the end of each day the receiver batteries should be recharged. 
For technical assistance call the rental company through which you acquired the Trimble® 
unit. Guidance is also provided in the manual and at http://www.trimble.com. 

http://www.trimble.com/�
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STANDARD OPERATING PROCEDURE 

Disposal of Waste Fluids and Solids 

I. Purpose and Scope 
This SOP describes the procedures used to dispose of hazardous fluid and solid 
materials generated as a result of the site operations.  This SOP does not provide 
guidance on the details of Department of Transportation regulations pertaining to the 
transport of hazardous wastes; the appropriate Code of Federal Regulations (49 CFR 
171 through 177) should be referenced. Also, the site investigation-derived waste 
management plan should be consulted for additional information and should take 
precedence over this SOP. 

II. Equipment and Materials 
A. Fluids 

• DOT-approved 55-gallon steel drums or Baker® Tanks 
• Tools for securing drum lids 
• Funnel for transferring liquid into drum 
• Labels 
• Paint Pens 
• Marking pen for appropriate labels 
• Seals for 55-gallon steel drums 

B. Solids 

• DOT-approved 55-gallon steel drums or rolloffs 
• Tools for securing drum lids 
• Paint Pens 
• Plastic sheets 
• Labels 
• Marking pen for appropriate labels 

III. Procedures and Guidelines 
A. Methodology 

Clean, empty drums or rolloffs or Baker® Tanks will be brought to the site by the 
drilling subcontractor for soil and groundwater collection and storage.  The empty 
drums will be located at the field staging area and moved to drilling locations as 
required.  The drums will be filled with the drilling and well installation wastes, 
capped, sealed, and moved to the onsite drum storage area by the drilling 
subcontractor.  The full drums will separate types of wastes by media.  The drums will 
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be labeled as they are filled in the field and labels indicating that the contents are 
pending analysis affixed.   

The drum contents will be sampled to determine the disposal requirements of the 
drilling wastes.  The drum sampling will be accomplished through the collection and 
submittal of composite samples, one sample per 10 drums containing the same media. 
Similar compositing will be performed in each rolloff to obtain a representative 
sample.  The compositing of the sample will be accomplished by collecting a specific 
volume of the material in each drum into a large sample container.  When samples 
from each of the drums being sampled in a single compositing are collected, the 
sample will be submitted for TCLP, ignitability, corrosivity, and reactivity analysis.  
The analysis will be used to determine if drilling wastes are covered by land disposal 
restrictions. 

If rolloffs are used, compositing and sampling of soil will comply with applicable state 
and federal regulations. 

B. Labels 

Drums and other containers used for storing wastes from drilling operations will be 
labeled when accumulation in the container begins.  Labels will include the following 
minimum information: 

• Container number 

• Container contents 

• Origin (source area including individuals wells, piezometers, and soil borings) 

• Date that accumulation began 

• Date that accumulation ended 

• Generator Contact Information 

• When laboratory results are received, drum labels will be completed or revised to 
indicate the hazardous waste constituents in compliance with Title 40 of the Code 
of Federal Regulations, Part 262, Subpart C if the results indicate hazardous waste 
or labeled as non-hazardous if applicable. 

C. Fluids 

Drilling fluids generated during soil boring and groundwater discharged during 
development and purging of the monitoring wells will be collected in 55-gallon, 
closed-top drums.  When a drum is filled, the bung will be secured tightly. Fluids may 
also be transferred to Baker® Tanks after being temporarily contained in drums to 
minimize the amount of drums used. 

When development and purging is completed, the water will be tested for appropriate 
hazardous waste constituents.  Compositing and sampling of fluids will comply with 
applicable state and federal regulations.   
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D. Solids 

The soil cuttings from well and boring drilling will constitute a large portion of the 
solids to be disposed of. 

The solid waste stream also will include plastic sheeting used for decontamination 
pads, Tyveks, disposable sampling materials, and any other disposable material used 
during the field operations that appears to be contaminated.  These materials will be 
placed in designated drums.  

E. Storage and Disposal  

The wastes generated at the site at individual locations will be transported to the drum 
storage area by the drilling services subcontractor.  Drums should be stored on pallets 
on plastic sheeting with a short berm wall (hay bales or 2 x 4 planks or equivalent) to 
capture small spills.   

Waste solid materials that contain hazardous constituents will be disposed of at an 
offsite location in a manner consistent with applicable solid waste, hazardous waste, 
and water quality regulations.  Transport and disposal will be performed by a 
commercial firm under subcontract. 

The liquid wastes meeting acceptable levels of discharge contamination may be 
disposed of through the sanitary sewer system at the site.  However, prior to disposal 
to the sanitary sewer system, approval and contract arrangements will be made with 
the appropriate authorities.  Wastes exceeding acceptable levels for disposal through 
the sanitary sewer system will be disposed of through contract with a commercial 
transport and disposal firm.  

IV. Attachments 
None. 

V. Key Checks and Preventative Maintenance 
• Check that representative samples of the containerized materials are obtained. 
• Be sure that all state and federal regulations are considered when classifying waste 

for disposal. 
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STANDARD OPERATING PROCEDURE 

Sampling Contents of Tanks and Drums 

I. Scope and Application 
This procedure provides an overview approach and guidelines for the routine 
sampling of drums and tanks.  Its purpose is to describe standard procedures and 
precautions which are applied in sampling drums and tanks.  Procedures for 
opening drums with the individual instruments are included in Attachment D. 

The samples obtained may be used to obtain physical chemical or radiological data.  
The resulting data may be qualitative or quantitative in nature, and are appropriate 
for use in preliminary surveys as well as confirmatory sampling. 

II. References 
A. A Compendium of Superfund Field Operations Methods, EPA/540/P-87/001, 

U.S. Environmental Protection Agency, Washington, D.C., 1987. 

B. Data Quality Objectives for Remedial Activities - Development Process, 
EPA/540/G-87/003, U.S. Environmental Protection Agency, Washington, 
D.C., 1987. 

C. Annual Book of ASTM Standards, Standard Recommended Practices for 
Sampling Industrial Chemicals, ASTM-E-300, 1986. 

D. Test Method for Evaluating Solid Waste, SW-846, Volume II, Field Methods, 
Second Edition, U.S. Environmental Protection Agency, Washington, D.C., 
1982. 

E. U.S. Environmental Protection Agency, Characterization of Hazardous Waste 
Sites — A Method Manual:  Volume II, Available Sampling Methods, USEPA 
Environmental Monitoring Systems Laboratory, Las Vegas, EPA-600/ 

F. Environmental Surveillance Procedures, Quality Control Program, Martin 
Marietta Energy Systems, ESH/Sub/87-21706/1, Oak Ridge, TN, September 
1988. 

4-84-076, December, 1984. 

III. Summary of Methods 
Drums are generally sampled by means of sampling tubes such as glass sample tubes or 
COLIWASA samplers.  In either case, the sampling tube is manually inserted into the waste 
material.  A sample of the drum contents is withdrawn by the sampling device.  Should a 
drum contain bottom sludge, a glass tube will be used to retrieve a sample of this as well. 
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Storage tank and tank trailers, because of their greater depths, require sampling devices that 
can be lowered from the top, filled at a particular depth, then withdrawn.  Such devices are 
a COLIWASA, a Kemmerer depth sampler, or a Bacon Bomb.  Where samples of bottom 
sludge are desired, a gravity corer can be utilized.  This heavy tube with a tapered nose 
piece will penetrate the sludge as it free falls through the tank. 

IV. Comments 
The sampling of tanks, containers, and drums present unique problems not associated with 
environmental samples.  Containers of this sort are generally closed except for small access 
ports, manways, or hatches on the larger vessels, or taps and bungs on smaller drums.  The 
physical size, shape, construction material, and location of access limit the types of 
equipment and methods of collection that can be used. 

When liquids are contained in sealed vessels, gas vapor pressure can build up, sludges can 
settle out, and density layerings (stratification) can develop.  Bulging drums may be under 
pressure and extreme caution should be exercised.  The potential exists for explosive 
reactions or the release of noxious gases when containers are opened.  All vessels should be 
opened with extreme caution.  Check the HSP for the level of personnel protection to be 
worn.  A preliminary sampling of any headspace gases is warranted.  As a minimum, a 
preliminary check with an explosimeter and an organic vapor analyzer may be of aid in 
selecting a sampling method. 

In most cases it is impossible to observe the contents of these sealed or partially sealed 
vessels.  Since some layering or stratification is likely in any solution left undisturbed over 
time, a sample must be taken that represents the entire depth of the vessel. 

V. Required Equipment and Apparatus 
A. Health and safety equipment/materials: As listed in the site safety plan. 

B. Sampling equipment: COLIWASA, glass sample tubes, Kemmerer depth 
sampler, Bacon Bomb, gravity corer. 

C. Tools: Rubber mallet, bung wrench, speed wrench with socket, etc., (all non-
sparking), paint marker. 

D. Heavy equipment: Backhoe equipped with explosion shield, drum grappler, 
and 3-foot copper-beryllium (non-sparking) spike with 6-inch collar (to 
puncture top of drums for sampling, if necessary). 

E. Sample Containers: As specified in the field sampling plan.  



DrumSample.doc  
QC and Reviewed 05/2011 

3 

VI. Procedures 
A. Drums 

NOTE:  DO NOT open more than one drum at a time.  Each drum must be 
handled and sampled as a separate entity to reduce vapors in the sampling 
area. 

1. Drums will be sampled on an area-by-area basis.  Drums will be 
sampled after they have been placed in overpack drums but before 
they are transferred from the excavation to the onsite storage area. 

2. Record, in logbook, all pertinent information from visual inspection 
of drum (e.g., physical condition, leaks, bulges, and labels).  Label 
each drum with a unique identifying number. 

3. If possible, stage drums for easy access. 

4. If necessary, attach ground strap to drums and grounding point. 

5. Remove any standing material (water, etc.) from container top. 

6. Using non-sparking tools, carefully remove the bung or lid while 
monitoring air quality with appropriate instruments.  If necessary 
(and as a last resort), the non-sparking spike affixed to the backhoe 
can also be used to puncture the drum for sampling.  See 
Attachment D for method of drum opening.  Record air-quality 
monitoring results. 

7. When sampling a previously sealed vessel, a check should be made 
for the presence of bottom sludge.  This is accomplished by 
measuring the depth to apparent bottom, then comparing it to the 
known interior depth. 

8. Agitation to disrupt the layers and rehomogenize the sample is 
physically difficult and almost always undesirable.  If the vessel is 
greater than 3 feet in depth (say, a 55-gallon drum), the appropriate 
sampling method is to slowly lower the sampling device (i.e., suction 
line of peristaltic pump, glass tube) in known increments of length.  
Discrete samples can be collected from various depths, then 
combined or analyzed separately.  If the depth of the vessel is greater 
than the lift capacity of the pump, an at-depth water sampler, such as 
the Kemmerer or Bacon Bomb type, may be required. 

9. Extract a representative sample from the drum using a glass rod, 
COLIWASA, Bacon Bomb, Kemmerer bottle, or gravity corer (See 
Attachments).  Ensure that the entire depth of material is penetrated.  
Depending on the size of the opening of the drum, three to four takes 
should be collected from random locations across the drum surface, 
to ensure a representative sample.  Any observed stratification must 
be recorded in logbook, including number and thickness of the layers 
and a conceptualized sketch. 
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10. Record a visual description of the sample (e.g., liquid, solid, color, 
viscosity, and percent layers). 

11. When possible, sampling equipment (like glass tubes) should be 
expendable and be left inside the drum for disposal with drum 
contents, once sampling is completed. 

12. Place lid, bung, cap, etc., back in place on drum.  Tighten hand tight.  
If necessary, the sampling port can be sealed using a cork. 

13. Wipe up spilled material with lab wipes.  Wipe off sample containers. 

14. Mark the drum with a unique sample identification number and date 
using a paint marker. 

15. Samples will be handled as high hazard samples.  Samples will be 
placed in containers defined according to the analytical needs, wiped 
clean, and then packed in paint cans for shipping.  Packaging, 
labeling, and preparation for shipment procedures will follow 
procedures as specified in the field sampling plan. 

B. Underground Storage Tanks 

1. A sampling team of at least two people is required for sampling—one 
will collect samples, the other will relay required equipment and 
implements. 

2. Sampling team will locate a sampling port on the tank.  Personnel 
should be wearing appropriate protective clothing at this time and 
carrying sampling gear. 

3. Do not attempt to climb down into tank.  Sampling MUST BE 
accomplished from the top. 

4. Collect a sample from the upper, middle, and lower section of the 
tank contents with one of the recommended sampling devices. 

5. If compositing is necessary, ship samples to laboratory in separate 
containers for laboratory compositing. 

6. Samples will be handled as hazardous.  Samples will be placed in 
appropriate containers and packed with ice in a cooler.  Packaging, 
labeling, and preparation for shipment will follow procedures 
specified in the field sampling plan. 

C. Tank Trailers or Above-Ground Storage Tanks 

1. A sampling team of two is required.  One will collect samples, the 
other will relay required equipment and implements. 

2. Samples will be collected through the manhole (hatch) on top of the 
tanker or the fill port.  Do not open valves at the bottom.  Before 
opening the hatch, check for a pressure gauge or release valve.  Open 
the release valve slowly to bring the tank to atmospheric pressure. 
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3. If tank pressure is too great, or venting releases large amounts of toxic 
gas, discontinue venting and sampling immediately.  Measure vented 
gas with organic vapor analyzer and explosimeter. 

4. If no release valve exists, slowly loosen hatch cover bolts to relieve 
pressure in the tank.  (Again, stop if pressure is too great.) 

5. Once pressure in tank has been relieved, open the hatch and 
withdraw sample using one of the recommended sampling devices. 

6. Sample each trailer compartment. 

7. If compositing is necessary, ship samples to laboratory in separate 
containers for laboratory compositing. 

8. Samples will be handled as hazardous.  Samples will be placed in 
appropriate containers and packed with ice in a cooler.  Packaging, 
labeling, and preparation for shipment will follow procedures 
specified in the field sampling plan. 

D. Refer to Attachment B for procedures for sampling with appropriate 
devices as follows: 

  Drum 

  Glass tube  — Procedure 1 
  COLIWASA  — Procedure 2 

  Storage Tank and Tank Trailer 

  COLIWASA  — Procedure 2 
  Bacon Bomb  — Procedure 3 
  Gravity Corer  — Procedure 4 
  (for bottom sludge) 

VII. Contamination Control 
Sampling tools, instruments, and equipment will be protected from sources of 
contamination prior to use and decontaminated after use as specified in SOP 
Decontamination of Personnel and Equipment.  Liquids and materials from 
decontamination operations will be handled in accordance with the waste 
management plan.  Sample containers will be protected from sources of 
contamination.  Sampling personnel shall wear chemical resistant gloves when 
handling any samples.  Gloves will be decontaminated or disposed of between 
samples. 
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VIII. Attachments 
A. Collection of Liquid-Containerized Wastes Using Glass Tubes 

B. Sampling Containerized Wastes Using the Composite Liquid Waste Sample 
(COLIWASA) 

C. Sampling Containerized Wastes Using the Bacon Bomb Sampler 

D. Gravity Corer for sampling Sludges in Large Containers 

E. Construction of a Typical COLIWASA 

F. Drum Opening Techniques and Equipment 

IX. Field Checklist 
  Sampling Instruments 

  Tools 

   Rubber Mallet 

   Logbook 

   Safety Glasses or Monogoggles 

   Safety Shoes 

   Ice/Cooler, as required 

   Custody Seals, as required 

   Chain-of-Custody Forms 

   Drum Labels, as required 

   Paint Marker, if drum sampling 

  Black Indelible Pen 

  Monitoring Instruments 

        Labels 

        Sampling and Analysis Plan 

        Health and Safety Plan 

        Decontamination Equipment 

        Lab Wipes 

        Lab Spatulas or Stainless Steel 
Spoons 

        Chemical Preservatives, as 
required 

        Appropriate Containers for 
Waste and Equipment 

        Duct Tape 

        Plastic Sheeting 
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Attachment A Collection of Liquid-Containerized Wastes Using 
Glass Tubes  

Discussion 
Liquid samples from opened containers (i.e., 55-gallon drums) are collected using lengths of 
glass tubing.  The glass tubes are normally 122 centimeters long and 6 to 16 millimeters 
inside diameter.  Larger diameter tubes may be used for more viscous fluids if sampling 
with the small diameter tube is not adequate.  The tubing is broken and discarded in the 
container after the sample has been collected, eliminating difficult cleanup and disposal 
problems.  This method should not be attempted with less than a two-person sampling 
team. 

Uses 
This method provides for a quick, relatively inexpensive means of collecting concentrated 
containerized wastes.  The major disadvantage is from potential sample loss that is 
especially prevalent when sampling low-viscosity fluids.  Splashing can also be a problem 
and proper protective clothing should always be worn. 

Note: A flexible tube with an aspirator attached is an alternative method to the glass 
tube, and allows various levels to be sampled discretely. 

Procedures for Use 
1. Remove cover from sample container. 

2. Insert glass tubing almost to the bottom of the container.  Tubing should be of 
sufficient length so that at least 30 centimeters extend above the top of the container. 

3. Allow the waste in the drum to reach its natural level in the tube. 

4. Cap the top of the tube with a safety-gloved thumb or a stopper. 

5. Carefully remove the capped tube from the drum.  If the tube has passed through 
more than one layer, the boundary should be apparent in the glass tube. 

6. Insert the bottom, uncapped end into the sample container. 

7. Partially release the thumb or stopper on the top of the tube and allow the sample to 
slowly flow into the sample container.  If separation of phases is desired, cap off 
tube before the bottom phase has completely emptied.  It may be advisable to have 
an extra container for “waste,” so that the fluid on either side of the phase boundary 
can be directed into a separate container, allowing collection of pure phase liquids in 
the sample containers.  The liquid remaining after the boundary fluid is removed is 
collected in yet a third container.  NOTE:  It is not necessary to put phases in 
separate containers if analysis of separate phases is not desired.  

8. Repeat steps 2 through 6 if more volume is needed to fill the sample container. 
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9. Remove the tube from the sample container and replace the tube in the drum, 
breaking it, if necessary, in order to dispose of it in the drum. 

Optional Method  (if sample of bottom sludge is desired) 

1. Remove the cover from the container opening. 

2. Insert glass tubing slowly almost to the bottom of the container.  Tubing should be 
of sufficient length so that at least 30 cm extends above the top of the container. 

3. Allow the waste in the drum to reach its natural level in the tube. 

4. Gently push the tube towards the bottom of the drum into the sludge layer.  Do not 
force it. 

5. Cap the top of the tube with a safety-gloved thumb or stopper. 

6. Carefully remove the capped tube from the drum and insert the uncapped end into 
the sample container. 

7. Release the thumb or stopper on the top of the tube and allow the sample container 
to fill to approximately 90 percent of its capacity.  If necessary, the sludge plug in the 
bottom of the tube can be dislodged with the aid of the stainless steel laboratory 
spatula. 

8. Repeat if more volume is needed to fill sample container and recap the tube. 

Note: 

1. If a reaction is observed when the glass tube is inserted (violent agitation, smoke, 
light, etc.), the investigators should leave the area immediately. 

2. If the glass tube becomes cloudy or smoky after insertion into the drum, the 
presence of hydrofluoric acid maybe indicated, and a comparable length of rigid 
plastic tubing should be used to collect the sample. 

3. When a solid is encountered in a drum (either layer or bottom sludge) the optional 
method described above may be used to collect a core of the material, or the material 
may be collected with a disposable scoop attached to a length of wooden or plastic 
rod. 
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Attachment B: Sampling Containerized Wastes using the 
Composite Liquid Waste Sampler (COLIWASA)  

Discussion 
The COLIWASA is a much-cited sampler designed to permit representative sampling of 
multiphase wastes from drums and other containerized wastes.  The sampler is 
commercially available or can be easily fabricated from a variety of materials, including 
PVC, glass, or Teflon.  In its usual configuration it consists of a 152 cm by 4 cm (inside 
diameter) section of tubing with a neoprene stopper at one end attached by a rod running 
the length of the tube to a locking mechanism at the other end.  Manipulation of the locking 
mechanism opens and closes the sampler by raising and lowering the neoprene stopper.  
See Attachment E: Construction of a COLIWASA. 

Uses 
The COLIWASA is primarily used to sample containerized liquids.  The PVC COLIWASA 
is reported to be able to sample most containerized liquid wastes except for those 
containing ketones, nitrobenzene, dimethylforamide, mesityloxide, and tetrahydrofuran.  A 
glass COLIWASA is able to handle all wastes unable to be sampled with the plastic unit 
except strong alkali and hydrofluoric acid solutions.  Due to the unknown nature of many 
containerized wastes, it would therefore be advisable to eliminate the use of PVC materials 
and use samplers composed of glass or Teflon. 

The major drawback associated with using a COLIWASA is concern for decontamination 
and costs.  The sampler is difficult, if not impossible, to decontaminate in the field, and its 
high cost in relation to alternative procedures (glass tubes) makes it an impractical 
throwaway item.  It still has applications, however, especially in instances where a true 
representation of a multiphase waste is absolutely necessary. 

Procedures for Use 
1. Check to make sure the sampler is functioning properly.  Adjust the locking 

mechanism, if present, to make sure the neoprene rubber stopper provides a tight 
closure. 

2. Put the sampler in the open position by placing the stopper rod handle in the 
T-position and pushing the rod down until the handle sits against the sampler’s 
locking block. 

3. Slowly lower the sampler into the liquid waste.  Lower the sampler at a rate that 
permits the levels of the liquid inside and outside the sampler tube to be about the 
same.  If the level of the liquid in the sample tube is lower than that outside the 
sampler, the sampling rate is too fast and will result in a non-representative sample. 

4. When the sampler stopper hits the bottom of the waste container, push the sampler 
tube downward against the stopper to close the sampler.  Lock the sampler in the 
closed position by turning the T-handle until it is upright and one end rests tightly 
on the locking block. 
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5. Slowly withdraw the sampler from the waste container with one hand while wiping 
the sampler tube with a laboratory wipe with the other hand.  A phase boundary, if 
present, can be observed through the tube. 

6. Carefully discharge the sample into a suitable sample container by slowly pulling 
the lower end of the T-handle away from the locking block while the lower end of 
the sampler is positioned in a sample container. 

7. Unscrew the T-handle of the sampler and disengage the locking block. 
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Attachment C: Sampling Containerized Wastes using the Bacon 
Bomb Sampler  

Discussion 
The Bacon Bomb is designed for the withdrawal of samples from various levels within a 
storage tank.  It consists of a cylindrical body with an internal tapered plunger that acts as a 
valve to admit the sample.  A line attached to the top of the plunger is used to open and 
close the valve.  A removable cover provides a point of attachment for the sample line and 
has a locking mechanism to keep the plunger closed after sampling.  The Bacon Bomb is 
usually constructed of chrome-plated brass and bronze with a rubber O-ring acting as the 
plunger-sealing surface.  Stainless steel versions are also available.  The volumemetric 
capacity is 8, 16, or 32 oz (237, 473, or 946 ml).   

Uses 

The Bacon Bomb is a heavy sampler suited best for viscous materials held in large storage 
tanks or in lagoons.  If a more non-reactive sampler is needed, the stainless steel version 
would be used, or any of the samplers could be coated with Teflon. 

Procedures for Use 

1. Attach the sample line and the plunger line to the sampler. 

2. Measure and then mark the sampling line at the desired depth. 

3. Gradually lower the sampler by the sample line until the desired level is reached. 

4. When the desired level is reached, pull up on the plunger line and allow the sampler 
to fill for a sufficient length of time before releasing the plunger line to seal off the 
sampler. 

5. Retrieve the sampler by the sample line, being careful not to pull up on the plunger 
line, thereby accidentally opening the bottom valve. 

6. Wipe off the exterior of the sampler body. 

7. Position the sampler over the sample container and release its contents by pulling 
up on the plunger line. 
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Attachment D: Gravity Corer for Sampling Sludges in Large 
Containers 

Discussion 
A gravity corer is a metal tube with a replaceable tapered nosepiece on the bottom and a 
ball or other type of check valve on the top.  The check valve allows water to pass through 
the corer on descent but prevents a washout during recovery.  The tapered nosepiece 
facilitates cutting and reduces core disturbance during penetration.  Most corers are 
constructed of brass or steel and many can accept plastic liners and additional weights. 

Uses 
Corers are capable of collecting samples of most sludges and sediments.  They collect 
essentially undisturbed samples that represent the strata profile that may develop in 
sediments and sludges during variations in the deposition process.  Depending on the 
density of the substrate and the weight of the corer, penetration to depths of 75 cm (30 in.) 
can be attained. Exercise care when using gravity corers in vessels or lagoons that have 
liners because penetration depths could exceed those of the substrate; this could result in 
damage to the liner material. 

Procedures for Use 
1. Attach a precleaned corer to the required length of sample line.  Solid braided 5-mm 

(3/16-in.) nylon line is sufficient; however, 20-mm (3/4-in.) nylon is easier to grasp 
during hand hoisting.  An additional weight can be attached to the outside of the 
corer if necessary. 

2. Secure the free end of the line to a fixed support to prevent accidental loss of the 
corer. 

3. Allow corer to free fall through the liquid to the bottom. 

4. Retrieve corer with a smooth, continuous, up-lifting motion.  Do not bump corer 
because this may result in some sample loss. 

5. Remove nosepiece from corer and slide sample out of corer into stainless steel or 
Teflon pan (preferred). 

6. Transfer sample into appropriate sample bottle with a stainless steel lab spoon or 
laboratory spatula. 
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Attachment E: Construction of a Typical COLIWASA 
The sampling tube consists of a 1.52-m (5-ft) by 4.13-cm (1-5/8 in) I.D. translucent plastic 
pipe, usually polyvinyl chloride (PVC) or borosilicate glass plumbing tube.  The closure-
locking mechanism consists of a short-length, channeled aluminum bar attached to the 
sampler’s stopper rod by an adjustable swivel.  The aluminum bar serves both as a T-handle 
and lock for the samplers’ closure system.  When the sampler is in the open position, the 
handle is placed in the T-position and pushed down against the locking block.  This 
manipulation pushes out the neoprene stopper and opens at the sampling tube.  In the 
closed position, the handle is rotated until one leg of the T is squarely perpendicular against 
the locking block.  This tightly seats the neoprene stopper against the bottom opening of he 
sampling tube and positively locks the sampler in the closed position.  The closure tension 
can be adjusted by shortening or lengthening the stopper rod by screwing it in or out of the 
T-handle swivel.  The closure system of the sampler consists of a sharply tapered neoprene 
stopper attached to a 0.95-cm (3/8-in) O.D. rod, usually PVC.  The upper end of the stopper 
rod is connected to the swivel of the aluminum T-handle.  The sharply tapered neoprene 
stopper can be fabricated according to specifications by plastic-products manufacturers at 
an extremely high price, or it can be made in-house by grinding down the inexpensive 
stopper with a shop grinder. 

COLIWASA samplers are typically made out of plastic or glass.  The plastic type consists of 
translucent plastic (usually PVC) sampling tube.  The glass COLIWASA uses borosilicate 
glass plumbing pipe as the sampling tube and a Teflon plastic stopper rod.  For purpose of 
multiphase sampling, clear plastic or glass is desirable in order to observe the profile of the 
multiphase liquid. 

The sampler is assembled as follows: 

 a. Attach the swivel to the T-handle with the 3.18-cm (1-1/4 in) long bolt and 
secure with the 0.48-cm (3/16-in) National Coarse (NC) washer and lock nut. 

 b. Attach the PFTE stopper to one end of the stopper rod and secure with the 0.95-
cm (3/8-in) washer and lock nut. 

 c. Install the stopper and stopper rod assembly in the sampling tube. 

 d. Secure the locking block sleeve on the block with glue or screw.  This block can 
also be fashioned by shaping a solid plastic rod on a lathe to the required 
dimension. 

 e. Position the locking block on top of the sampling tube such that the sleeveless 
portion of the block fits inside the tube, the sleeve sits against the top end of 
the tube, and the upper end of the stopper rod slips though the center hole of 
the block. 

 f.  Attach the upper end of the stopper rod to the swivel of the T-handle. 

 g. Place the sampler in the close position and adjust the tension on the stopper by 
screwing the T-handle in or out. 
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Attachment F: Drum Opening Techniques and Equipment 1

I. Introduction 

 

The opening of closed drums prior to sampling entails considerable risk if not done with the 
proper techniques, tools, and safety equipment.  The potential for vapor exposure, skin 
exposure due to splash or spraying, or even explosion resulting from sparks produced by 
friction of the tools against the drum, necessitate caution when opening any closed 
container.  Both manual drum opening and remote drum opening will be discussed in the 
following paragraphs.  When drums are opened manually risks are greater than when 
opened remotely; for this reason, the remote opening of drums is advised whenever 
possible. 

Prior to sampling, the drums should be staged to allow easy access.  Also, any standing 
water or other material should be removed from the container top so that the representative 
nature of the sample is not compromised when the container is opened.  There is also the 
possibility of encountering a water-reactive substance. 

II. Manual Drum Opening 
A. Bung Wrench 

A common method for opening drums manually is using a universal bung wrench.  
These wrenches have fittings made to remove nearly all commonly encountered 
bungs.  They are usually constructed of cast iron, brass, or a bronze-beryllium (a 
non-sparking alloy formulated to reduce the likelihood of sparks).  The use of bung 
wrenches marked “NON SPARKING” is encouraged.  However, the use of a “NON 
SPARKING” wrench does not completely eliminate the possibility of spark being 
produced.  Such a wrench only prevents a spark caused by wrench-to-bung friction, 
but it cannot prevent sparking between the threads on the drum and the bung. 

A simple tool to use, the fitting on the bung wrench matching the bung to be 
removed is inserted into the bung and the tool is turned counterclockwise to remove 
the bung.  Since the contents of some drums may be under pressure (especially, 
when the ambient temperature is high), the bung should be turned very slowly.  If 
any hissing is heard, the person opening the drum should back off and wait for the 
hissing to stop.  Since drums under pressure can spray out liquids when opened, the 
wearing of appropriate eye and skin protection in addition to respiratory protection 
is critical. 

B. Drum Deheader 

One means by which a drum can be opened manually when a bung is not 
removable with a bung wrench is by using a drum deheader.  This tool is 

                                                      

1 Taken from EPA Training Course:  “Sampling for Hazardous Materials,” U.S. Environmental 
Protection Agency, Office of Emergency and Remedial Response Support Division, March 24, 1987. 
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constructed of forged steel with an alloy steel blade and is designed to cut the lid of 
a drum off or part way off by means of a scissors-like cutting action.  A limitation of 
this device is that it can be attached only to closed head drums (i.e., DOT 
Specification 17E and 17F drums); drums with removable heads must be opened by 
other means. 

Drums are opened with a drum deheader by first positioning the cutting edge just 
inside the top chime and then tightening the adjustment screw so that the deheader 
is held against the side of the drum.  Moving the handle of the deheader up and 
down while sliding the deheader along the chime will enable the entire top to be 
rapidly cut off if so desired.  If the top chime of a drum has been damaged or badly 
dented it may not be possible to cut the entire top off.  Since there is always the 
possibility that a drum may be under pressure, the initial cut should be made very 
slowly to allow for the gradual release of any built-up pressure.  A safer technique 
would be to employ a remote pressure release method prior to using the deheader. 

C. Hand Pick or Spike 

When a drum must be opened and neither a bung wrench nor a drum deheader is 
suitable, then it can be opened for sampling by using a hand pick, pickaxe, or spike.  
These tools are usually constructed of brass or a non-sparking alloy with a 
sharpened point that can penetrate the drum lid or head when the tool is swung.  
The hand picks or pickaxes that are most commonly used are commercially 
available, whereas the spikes are generally uniquely fabricated 4- foot long poles 
with a pointed end.  Often the drum lid or head must be hit with a great deal of 
force in order to penetrate it.  Because of this, the potential for splash or spraying is 
greater than with other opening methods and therefore this method of drum 
opening is not recommended, particularly when opening drums containing liquids.  
Some spikes used for drum opening have been modified by the addition of a circular 
splash plate near the penetrating end.  This plate acts as a shield and reduces the 
amount of splash in the direction of the person using the spike.  Even with this 
shield, good splash gear is essential. 

Since drums, some of which may be under pressure, cannot be opened slowly with 
these tools, “sprayers” may result and appropriate safety measures must be taken.  
The pick or spike should be decontaminated after each drum is opened to avoid 
cross contamination and/or adverse chemical reaction from incompatible materials. 

III. Remote Opening 
A. Backhoe Spike 

The most common means used to open drums remotely for sampling is the use of a 
metal spike attached or welded to a backhoe bucket.  In addition to being very 
efficient, this method can greatly reduce the likelihood of personnel exposure. 

Drums should be “staged,” or placed in rows with adequate aisle space to allow ease 
in backhoe maneuvering.  Once staged, the drums can be quickly opened by 
punching a hole in the drum head or lid with the spike. 
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The spike should be decontaminated after each drum is opened to prevent cross 
contamination.  Even though some splash or spray may occur when this method is 
used, the operator of the backhoe can be protected by mounting a large shatter-
resistant shield in front of the operator’s cage.  This, combined with the normal 
sampling safety gear, should be sufficient to protect the operator.  Additional 
respiratory protection can be afforded by providing the operator with an on-board 
airline system.  The hole in the drum can be sealed with a cork. 

B. Hydraulic Devices 

Recently, remotely operated hydraulic devices have been fabricated to open drums 
remotely.  One such device is discussed here.  This device uses hydraulic pressure to 
pierce through the wall of a drum.  It consists of a manually operated pump that 
pressurizes oil through a length of hydraulic line.  A piercing device with a metal 
point is attached to the end of this line and is pushed into the drum by the hydraulic 
pressure.  The piercing device can be attached so that a hole for sampling can be 
made in either the side or the head/lid of the drum.  Some of the metal piercers are 
hollow or tube-like so that they can be left in place, if desired, and serve as a 
permanent tap or sampling port.  The piercer is designed to establish a tight seal 
after penetrating the container. 

C. Pneumatic Devices 

Pneumatically-operated devices utilizing compressed air have been designed to 
remove drum bungs remotely.  A pneumatic bung remover consists of a compressed 
air supply (usually SCBA cylinders) that is controlled by a heavy-duty, 2-stage 
regulator.  A high pressure air line of desired length delivers compressed air to a 
pneumatic drill that is adapted to turn a bung fitting (preferably, a bronze-beryllium 
alloy) selected to fit the bung to be removed.  An adjustable bracketing system has 
been designed to position and align the pneumatic drill over the bung.  This 
bracketing system must be attached to the drum before the drill can be operated.  
Once the bung has been loosened, the bracketing system must be removed before 
the drum can be sampled.  This attachment and removal procedure is time- 
consuming and is the major drawback of this device.  This remote bung opener does 
not permit the slow venting of the container, and therefore appropriate precautions 
must be taken.  It also requires the container to be upright and relatively level.  
Bungs that are rusted shut cannot be removed with this device. 

IV. Summary 
The opening of closed containers is one of the most hazardous site activities.  
Maximum efforts would be made to ensure the safety of the sampling team.  Proper 
protective equipment and a general wariness of the possible dangers will minimize 
the risk inherent to sampling operations.  Employing proper drum opening 
techniques and equipment will also safeguard personnel.  The use of remote 
sampling equipment whenever feasible is highly recommended. 
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STANDARD OPERATING PROCEDURE 

Monitoring Well and Borehole Abandonment 
I. Purpose and Scope 

The purpose of this procedure is to outline equipment and methods that will be used 
for abandoning monitoring wells. Temporary or permanent monitoring wells or 
boreholes should be abandoned, or sealed, in order to prevent the borehole or well 
from as acting as a conduit and/or to prevent cross contamination between 
hydrogeologic units. Abandoning surface casings installed for double-cased wells also 
is discussed. 

The purpose; location; groundwater quality; age; condition of the well, borehole, or any 
surface casing; potential for groundwater contamination and cross contamination 
between water-bearing units; and well, borehole, or surface-casing construction should 
be considered to determine if a borehole or monitoring well should be abandoned. 
State-specific requirements for well abandonment should be reviewed and consulted 
along with this SOP; such requirements may be included in the well permit, if such 
documents are required. Adequate information to define the former well or borehole 
location should be collected and maintained in the project files to ensure that the 
location can be relocated in the future, if necessary. 

II. Equipment and Materials 
• Drilling rig with appropriate equipment 
• Pure, additive-free powdered bentonite for grout 
• Cement-Bentonite Grout.  Proportion 6 to 8 gallons of water per 94-pound bag 

of Portland cement; 3 to 6 pounds of bentonite added per bag of cement to 
reduce shrinkage. 

• Tremie pipe 
• Containerization for well riser, casing, and/or cuttings produced if riser and 

casing are drilled out and for water displaced from the well, borehole, or 
surface casing during abandonment.  

III. Procedures and Guidelines 
Boreholes and monitoring wells may be abandoned by sealing in place using grout or 
by removing or drilling out the well riser and sealing the remaining borehole. Surface 
casings may be abandoned by similar means. 

A. Leaving the Well Screen and Riser and Sealing In-Place 
Monitoring wells known to be constructed with an impermeable annular space seal 
may be abandoned by leaving the well riser in place and sealing the well by filling 
with grout.  
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1. The monitoring well screen and casing should be split or “ripped” prior to 
emplacement of the grout slurry whenever possible.  This can be accomplished 
through the use of a casing splitting tool and drill rig.  The splitting tool is attached 
to the lead drill rod and pushed down through the center of the monitoring well.  
As the tool is forced down, the splitting tool splits the PVC well casing and screen.  
This will allow better penetration of the grout slurry into the former annular space 
of the borehole and provide a more thorough grout seal.      

2. Boreholes and monitoring wells should be completely filled with cement grout, 
bentonite-cement grout, bentonite grout, or concrete.  The sealant should be 
delivered as a slurry which is pumped via a tremie pipe from the bottom of the 
borehole/monitoring well. 

3. Following the completion of the grouting, the monitoring well stick-up or flush 
mounted protective cover and ground surface seal should be removed and the well 
riser should be cut off at least 24 inches below the ground surface.  The location 
should then be finished at ground surface with like material (e.g., asphalt or 
concrete for paved areas and soil or sod in dirt or grass areas).  

B. Well Riser Removal or Drilling Out and Sealing the Remaining Borehole 
Monitoring wells that are not known to be constructed with an impermeable annular 
space seal should be abandoned by removing the well riser, if possible, or drilling out 
the well riser and then sealing the remaining borehole. 

1. Prior to abandonment, the monitoring well stick-up or flush-mounted 
protective cover and ground surface seal should be removed.  

 2. The well riser may be removed by pulling on the riser or by overdrilling around 
the riser and then pulling the riser out of the ground. If it is not possible to 
remove the well riser, the well riser may be drilled over and removed from the 
borehole in pieces as the augers are removed from the borehole as borehole 
cuttings. The diameter of the auger used for the overdrilling should be at a 
minimum, the same size or larger than the diameter of the borehole to ensure 
that all of the well material is removed. 

3. After the well riser is removed or drilled out, the remaining borehole should be 
sealed according to Section A above.  

 

C. Surface Casing Removal for Double-Cased Wells and Sealing the 
Remaining Borehole 
1. In the event that a surface casing is present around the well riser, information 

on the construction of the surface casing should be obtained, if possible. A 
decision must be made as to whether or not to remove the surface casing. If the 
integrity is uncertain, then the surface casing may be serving as a mode of cross 
connection. However, the assumption is that the surface casing does not fully 
penetrate the confining layer into which it is set, so it is often appropriate to 
leave it in place and abandon the well inside of it. The available information on 
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the surface casing and its age and appearance should be considered in making 
this decision. 

2. Any work to abandon the surface casing should be done after the well riser and 
screen have been removed and the borehole grouted up to the bottom of the 
surface casing. Otherwise, soil, groundwater, and possibly contamination may 
fall down the surface-casing borehole into the well borehole. 

3. If the decision is made to leave the casing, it can be grouted up according to 
Section A above and the aboveground part of the surface casing and any 
concrete pad removed.  

4. If the decision is made to remove the surface casing, typically the surface casing 
should be overdrilled with a large auger and then removed. The borehole then 
is sealed according to Section A above. Alternatively, if the integrity of the 
annular seal appears to be poor, the surface casing may be removed by 
inserting an extraction tool in the surface casing, engaging it into the sides of the 
casing, and removing the casing accordingly. Again, the borehole then is sealed 
according to Section A above.   

IV. Attachments 
None. 

V. Key Checks and Items 
• Know the state or local regulations associated with abandoning the well or borehole 
• Know the construction details of the well, surface casing, or borehole so that sound 

decisions can be made 
• If well-construction materials are being removed from the borehole, remove as much 

as possible so that the borehole can be adequately grouted up 
• Use a tremie pipe to ensure proper placement of grout 
• Be sure the well or borehole is sealed completely to the surface 
• Control IDW 
• Maintain well- and borehole-location records in the project files 
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STANDARD OPERATING PROCEDURE 

Logging of Soil Borings 

I. Purpose and Scope 
This SOP provides guidance to obtain accurate and consistent descriptions of soil 
characteristics during soil-sampling operations.  The characterization is based on 
visual examination and manual tests, not on laboratory determinations. 

II. Equipment and Materials 
• Indelible pens 
• Tape measure or ruler 
• Field logbook 
• Spatula 
• HCl, 10 percent solution 
• Squirt bottle with water 
• Rock- or soil-color chart (e.g., Munsell) 
• Grain-size chart 
• Hand lens 
• Unified Soil Classification System (USCS) index charts and tables to help with 

soil classification (attached) 

III. Procedures and Guidelines 
This section covers several aspects of soil characterization: instructions for 
completing the CH2M HILL soil boring log Form D1586 (attached), field 
classification of soil, and standard penetration test procedures. 

A. Instructions for Completing Soil Boring Logs  

Soil boring logs will be completed in the field log books or on separate soil boring 
log sheets.  Information collected will be consistent with that required for Form 
D1586 (attached), a standard CH2M HILL form (attached), or an equivalent form 
that supplies the same information.   

The information collected in the field to perform the soil characterization is 
described below.   

Field personnel should review completed logs for accuracy, clarity, and 
thoroughness of detail.  Samples also should be checked to see that information is 
correctly recorded on both jar lids and labels and on the log sheets. 
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B. Heading Information 

Boring/Well Number.  Enter the boring/well number.  A numbering system should 
be chosen that does not conflict with information recorded for previous exploratory 
work done at the site.  Number the sheets consecutively for each boring.   

Location.  If station, coordinates, mileposts, or similar project layout information is 
available, indicate the position of the boring to that system using modifiers such as 
“approximate” or “estimated” as appropriate. 

Elevation.  Elevation will be determined at the conclusion of field activities through 
a survey.  

Drilling Contractor.  Enter the name of the drilling company and the city and state 
where the company is based. 

Drilling Method and Equipment.  Identify the bit size and type, drilling fluid (if 
used), and method of drilling (e.g., rotary, hollow-stem auger).  Information on the 
drilling equipment (e.g., CME 55, Mobile B61) also is noted.  

Water Level and Date.  Enter the depth below ground surface to the apparent water 
level in the borehole.  The information should be recorded as a comment.  If free 
water is not encountered during drilling or cannot be detected because of the 
drilling method, this information should be noted.  Record date and time of day (for 
tides, river stage) of each water level measurement.   

Date of Start and Finish.  Enter the dates the boring was begun and completed.  
Time of day should be added if several borings are performed on the same day. 

Logger.  Enter the first and last name. 

C. Technical Data 

Depth Below Surface.  Use a depth scale that is appropriate for the sample spacing 
and for the complexity of subsurface conditions.   

Sample Interval.  Note the depth at the top and bottom of the sample interval.  

Sample Type and Number.  Enter the sample type and number.  SS-1 = split spoon, 
first sample.  Number samples consecutively regardless of type.  Enter a sample 
number even if no material was recovered in the sampler. 

Sample Recovery.  Enter the length to the nearest 0.1-foot of soil sample recovered 
from the sampler.  Often, there will be some wash or caved material above the 
sample; do not include the wash material in the measurement. Record soil recovery 
in feet. 

Standard Penetration Test Results.  In this column, enter the number of blows 
required for each 6 inches of sampler penetration and the "N" value, which is the 
sum of the blows in the middle two 6-inch penetration intervals.  A typical standard 
penetration test involving successive blow counts of 2, 3, 4, and 5 is recorded as 2-3-
4-5 and (7).  The standard penetration test is terminated if the sampler encounters 
refusal.  Refusal is a penetration of less than 6 inches with a blow count of 50.  A 
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partial penetration of 50 blows for 4 inches is recorded as 50/4 inches. Penetration 
by the weight of the slide hammer only is recorded as “WOH.” 

Samples should be collected using a 140-pound hammer and 2-inch diameter split 
spoons.   Samples may be collected using direct push sampling equipment.  
However, blow counts will not be available.  A pocket penetrometer may be used 
instead to determine relative soil density of fine grained materials (silts and clays). 

Sample also may be collected using a 300-pound hammer or 3-inch-diameter split-
spoon samples at the site.  However, use of either of these sample collection 
devices invalidates standard penetration test results and should be noted in the 
comments section of the log.  The 300-pound hammer should only be used for 
collection of 3-inch-diameter split-spoon samples.  Blow counts should be recorded 
for collection of samples using either a 3-inch split-spoon, or a 300-pound hammer. 
 An “N” value need not be calculated. 

Soil Description.  The soil classification should follow the format described in the 
“Field Classification of Soil” subsection below. 

Comments.  Include all pertinent observations (changes in drilling fluid color, rod 
drops, drilling chatter, rod bounce as in driving on a cobble, damaged Shelby 
tubes, and equipment malfunctions).  In addition, note if casing was used, the sizes 
and depths installed, and if drilling fluid was added or changed.  You should 
instruct the driller to alert you to any significant changes in drilling (changes in 
material, occurrence of boulders, and loss of drilling fluid).  Such information 
should be attributed to the driller and recorded in this column. 

Specific information might include the following:   

• The date and the time drilling began and ended each day 
• The depth and size of casing and the method of installation 
• The date, time, and depth of water level measurements 
• Depth of rod chatter 
• Depth and percentage of drilling fluid loss 
• Depth of hole caving or heaving   
• Depth of change in material   
• Health and safety monitoring data 
• Drilling interval through a boulder 

D. Field Classification of Soil 

This section presents the format for the field classification of soil.  In general, the 
approach and format for classifying soils should conform to ASTM D 2488, Visual-
Manual Procedure for Description and Identification of Soils (attached).  

The Unified Soil Classification System is based on numerical values of certain soil 
properties that are measured by laboratory tests.  It is possible, however, to 
estimate these values in the field with reasonable accuracy using visual-manual 
procedures (ASTM D 2488).  In addition, some elements of a complete soil 
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description, such as the presence of cobbles or boulders, changes in strata, and the 
relative proportions of soil types in a bedded deposit, can be obtained only in the 
field.   

Soil descriptions should be precise and comprehensive without being verbose.  
The correct overall impression of the soil should not be distorted by excessive 
emphasis on insignificant details.  In general, similarities rather than differences 
between consecutive samples should be stressed. 

Soil descriptions must be recorded for every soil sample collected.  The format and 
order for soil descriptions should be as follows: 

1. Soil name (synonymous with ASTM D 2488 Group Name) with appropriate 
modifiers.  Soil name should be in all capitals in the log, for example 
“POORLY-GRADED SAND.” 

2. Group symbol, in parentheses, for example, “(SP).” 

3. Color,  using Munsell color designation 

4. Moisture content 

5. Relative density or consistency 

6. Soil structure, mineralogy, or other descriptors 

This order follows, in general, the format described in ASTM D 2488.   

E. Soil Name 

The basic name of a soil should be the ASTM D 2488 Group Name on the basis of 
visual estimates of gradation and plasticity.  The soil name should be capitalized.   

Examples of acceptable soil names are illustrated by the following descriptions: 

• A soil sample is visually estimated to contain 15 percent gravel, 55 percent 
sand, and 30 percent fines (passing No. 200 sieve).  The fines are estimated as 
either low or highly plastic silt.  This visual classification is SILTY SAND 
WITH GRAVEL, with a Group Symbol of (SM). 

• Another soil sample has the following visual estimate: 10 percent gravel, 30 
percent sand, and 60 percent fines (passing the No. 200 sieve).  The fines are 
estimated as low plastic silt.  This visual classification is SANDY SILT.  The 
gravel portion is not included in the soil name because the gravel portion was 
estimated as less than 15 percent.  The Group Symbol is (ML).   

The gradation of coarse-grained soil (more than 50 percent retained on No. 200 sieve) 
is included in the specific soil name in accordance with ASTM D 2488.  There is no 
need to further document the gradation.  However, the maximum size and angularity 
or roundness of gravel and sand-sized particles should be recorded.  For fine-grained 
soil (50 percent or more passing the No. 200 sieve), the name is modified by the 
appropriate plasticity/elasticity term in accordance with ASTM D 2488. 
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Interlayered soil should each be described starting with the predominant type.  An 
introductory name, such as “Interlayered Sand and Silt,” should be used.  In addition, 
the relative proportion of each soil type should be indicated (see Table 1 for example). 

Where helpful, the evaluation of plasticity/elasticity can be justified by describing 
results from any of the visual-manual procedures for identifying fine-grained soils, 
such as reaction to shaking, toughness of a soil thread, or dry strength as described in 
ASTM D 2488. 

F. Group Symbol 

The appropriate group symbol from ASTM D 2488 must be given after each soil name. 
 The group symbol should be placed in parentheses to indicate that the classification 
has been estimated. 

In accordance with ASTM D 2488, dual symbols (e.g., GP-GM or SW-SC) can be used 
to indicate that a soil is estimated to have about 10 percent fines.  Borderline symbols 
(e.g., GM/SM or SW/SP) can be used to indicate that a soil sample has been identified 
as having properties that do not distinctly place the soil into a specific group.  
Generally, the group name assigned to a soil with a borderline symbol should be the 
group name for the first symbol.  The use of a borderline symbol should not be used 
indiscriminately.  Every effort should be made to first place the soil into a single 
group.  

G. Color 

The color of a soil must be given.  The color description should be based on the 
Munsell system.  The color name and the hue, value, and chroma should be given. 

H. Moisture Content 

The degree of moisture present in a soil sample should be defined as dry, moist, or 
wet.  Moisture content can be estimated from the criteria listed on Table 2. 

I. Relative Density or Consistency 

Relative density of a coarse-grained (cohesionless) soil is based on N-values (ASTM D 
1586 [attached]).  If the presence of large gravel, disturbance of the sample, or non-
standard sample collection makes determination of the in situ relative density or 
consistency difficult, then this item should be left out of the description and explained 
in the Comments column of the soil boring log. 

Consistency of fine-grained (cohesive) soil is properly based on results of pocket 
penetrometer or torvane results.  In the absence of this information, consistency can be 
estimated from N-values.  Relationships for determining relative density or 
consistency of soil samples are given in Tables 3 and 4. 

J. Soil Structure, Mineralogy, and Other Descriptors 

Discontinuities and inclusions are important and should be described.  Such features 
include joints or fissures, slickensides, bedding or laminations, veins, root holes, and 
wood debris.   
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Significant mineralogical information such as cementation, abundant mica, or unusual 
mineralogy should be described. 

Other descriptors may include particle size range or percentages, particle angularity or 
shape, maximum particle size, hardness of large particles, plasticity of fines, dry 
strength, dilatancy, toughness, reaction to HCl, and staining, as well as other 
information such as organic debris, odor, or presence of free product. 

K. Equipment and Calibration 

Before starting the testing, the equipment should be inspected for compliance with the 
requirements of ASTM D 1586.  The split-barrel sampler should measure 2-inch or 3-
inch O.D., and should have a split tube at least 18 inches long.  The minimum size 
sampler rod allowed is “A” rod (1-5/8-inch O.D.).  A stiffer rod, such as an “N” rod  
(2-5/8-inch O.D.), is required for depths greater than 50 feet.  The drive weight 
assembly should consist of a 140-pound or 300-pound hammer weight, a drive head, 
and a hammer guide that permits a free fall of 30 inches.   

IV. Attachments 
Soil Boring Log (Sample Soil Boring Log.xls) 

CH2M HILL Form D1586 and a completed example (Soil_Log_Examp.pdf) 

ASTM D 2488 Standard Practice for Description and Identification of Soils (Visual-Manual 
Procedures) (ASTM D2488.pdf) 

ASTM 1586 Standard Test Method for Penetration Test and Split-Barrel Sampling of Soils 
(ASTM D1586.pdf) 

Tables 1 through 4 (Tables 1-4.pdf) 

V. Key Checks and Preventive Maintenance 
• Check entries to the soil-boring log and field logbook in the field; because the 

samples will be disposed of at the end of fieldwork, confirmation and corrections 
cannot be made later.   

• Check that sample numbers and intervals are properly specified.   

• Check that drilling and sampling equipment is decontaminated using the 
procedures defined in SOP Decontamination of Drilling Rigs and Equipment. 
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STANDARD OPERATING PROCEDURE 

Shallow Soil Sampling 

I. Purpose 
To provide general guidelines for the collection and handling of surface soil samples 
during field operations. 

II. Scope 
The method described for surface soil sampling is applicable for loosely packed 
earth and is used to collect disturbed-soil samples. 

III. Equipment and Materials 
• Sample jars. 

• A hand auger or other device that can be used to remove the soil from the 
ground.  Only stainless steel, Teflon, or glass materials should be used.  The only 
exception is split spoons, which are most commonly available in carbon steel; 
these are acceptable for use only if they are not rusty. 

• A stainless steel spatula or disposable plastic scoop should be used to remove 
material from the sampling device. 

• Unpainted wooden stakes or pin flags 

• Fiberglass measuring tape (at least 200 feet in length) 

• GPS Unit (if available) 

IV. Procedures and Guidelines 
A. Wear protective gear, as specified in the Health and Safety Plan. 

B. To locate samples, identify the correct location using the pin flags or stakes.  
Proceed to collect a sample from the undisturbed soil adjacent to the marker 
following steps C and D.  If markers are not present, the following 
procedures will be used. 

1. For samples on a grid: 

a. Use measuring tape to locate each sampling point on the first 
grid line as prescribed in the sampling plan.  As each point is 
located, drive a numbered stake in the ground and record its 
location on the site map and in the logbook. 
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b. Proceed to sample the points on the grid line. 

c. Measure to location where next grid line is to start and stake 
first sample.  For subsequent samples on the line take two 
orthogonal measurements: one to the previous grid line, and 
one to the previous sample on the same grid line. 

d. Proceed to sample the points on the grid line as described in 
Section C below. 

e. Repeat 1c and 1d above until all samples are collected from 
the area. 

f. Or, a GPS unit can be used to identify each location based on 
map coordinated, if available. 

2. For non-grid samples:  

a. Use steel measuring tape to position sampling point at 
location described in the sampling plan by taking two 
measurements from fixed landmarks (e.g., corner of house 
and fence post). 

b. Note measurements, landmarks, and sampling point on a 
sketch in the field notebook, and on a site location map. 

c. Proceed to sample as described in Section C below. 

d. Repeat 2a through 2c above until all samples are collected 
from the area. 

e. Or, a GPS unit can be used to identify each location based on 
map coordinated, if available. 

C. To the extent possible, differentiate between fill and natural soil.  If both are 
encountered at a boring location, sample both as prescribed in the field 
sampling plan.  Do not locate samples in debris, tree roots, or standing water.  
In residential areas, do not sample in areas where residents’ activities may 
impact the sample (e.g., barbecue areas, beneath eaves of roofs, driveways, 
garbage areas).  If an obstacle prevents sampling at a measured grid point, 
move as close as possible, but up to a distance of one half the grid spacing in 
any direction to locate an appropriate sample.  If an appropriate location 
cannot be found, consult with the Field Team Leader (FTL).  If the FTL 
concurs, the sampling point will be deleted from the program.  The FTL will 
contact the CH2M HILL project manager (PM) immediately.  The PM and 
Navy Technical Representative (NTR) will discuss whether the point should 
be deleted from the program.  If it is deleted, the PM will follow-up with the 
NTR in writing. 

D. To collect samples: 

1. Use a decontaminated stainless steel scoop/trowel or disposable plastic 
scoopto scrape away surficial organic material (grass, leaves, etc.) adjacent to 
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the stake.  New disposable scoops or trowels may also be used to reduce the 
need for equipment blanks. 

2. If sampling: 

a. Surface soil: Obtain soil sample by scooping soil using the augering 
scoop/trowel, starting from the surface and digging down to a depth 
of about 6 inches, or the depth specified in the workplan. 

b. Subsurface soil: Obtain the subsurface soil sample using an auger 
down to the depths prescribed in the field sampling plan. 

3. Take a photoionizaton detector (PID) reading of the sampled soil if organics 
are anticipated to be present and record the response in the field notebook.  
Also record lithologic description and any pertinent observations (such as 
discoloration) in the logbook. 

4. Empty the contents of the scoop/trowel into a decontaminated stainless steel 
pan or dedicated sealable bag. 

5. Repeat this procedure until sufficient soil is collected to meet volume 
requirements. 

6. For TCL VOC and field GC aliquots, fill sample jars directly with the trowel/ 

7. For TCL pesticides/PCBs and SVOCs, TAL metals, and field XRF aliquots, 
homogenize cuttings in the pan using a decontaminated stainless steel 
utensil in accordance with SOP Decontamination of Drilling Rigs and 
Equipment. 

scoop or specialized sampling equipment (i.e. Encore® or Terra Core® 
sampler) and cap immediately upon filling.  DO NOT HOMOGENIZE. 

8. Transfer sample for analysis into appropriate containers with a decon-
taminated utensil. 

9. Backfill the hole with soil removed from the borehole.  To the extent possible, 
replace topsoil and grass and attempt to return appearance of sampling area 
to its pre-sampled condition.  For samples in non-residential, unmowed 
areas, mark the sample number on the stake and leave stake in place.  In 
mowed areas, remove stake. 

V. Attachments 
None. 

VI. Key Checks and Items 
• Use phthalate-free latex or surgical gloves and other personal protective 

equipment. 
• Transfer volatiles first, avoid mixing. 
• Decontaminate utensils before reuse, or use dedicated, disposable utensils. 
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STANDARD OPERATING PROCEDURE 

Civil Surveying 

I. Purpose and Scope 
The SOP describes survey procedures to be used on CLEAN projects. Modified 
third-order survey procedures will be used for most surveying. Geographic 
Positioning System techniques will be used for measurement of some horizontal 
coordinates. 

II. Records and Definitions 
All field notes should be kept in bound books.  Each book should have an index.  
Each page of field notes should be numbered and dated and should show the initials 
of all crew members.  The person taking field notes will be identified in the log. 
Information on weather (wind speed/wind direction, cloud cover, etc.) and on other 
site conditions should also be entered in the notes.  Notes should also include 
instrument field identification number and environmental settings.  Graphite pencils 
or waterproof ballpoint pens should be used.  Erasing is not acceptable; use a single-
strike-through and initial it.  The notekeeping format should conform to the 
Handbook of Survey Notekeeping by William Pafford.  A survey work drawing with 
grid lines and at the scale of the topographic map should be prepared for all survey 
field work.  Field notebooks will be available on site. 

The following terms are defined to clarify discussion in this SOP: 

• North American Datum (NAD) -The standard geodetic datum on the North 
American continent. 

• National Geodetic Vertical Datum (NGVD) - The vertical-control datum used 
(1929 or later) by the National Geodetic Survey for vertical control. 

• Horizontal Control - Horizontal location of an object from surveyed corners or 
other features on permanent land monuments in the immediate site area.  Will 
be based on North American Datum (NAD) 1983 and state plane grid systems. 

• Vertical Control - Vertical location of an object compared to the adjacent ground 
surface. 

• Bench Mark - Precisely determined elevation above or below sea level.  May also 
have horizontal control (northing, easting) determined for location. 

III. Surveying 
Horizontal Survey 

Horizontal angular measurements shall be made with a 20-second or better 
theodolite or transit.  When using a 20-second instrument the horizontal angles shall 
be turned four times (two each direct and inverted) with the mean of the fourth 
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angle being within 5 seconds of the mean of the second angle.  When using a 10-
second or better instrument the angles shall be doubled (once each direct and 
inverted), with the mean of the second angle within 5 seconds of the first angle.  The 
minimum length of any traverse courses shall be 300 feet. 

Distance measurements shall be made with a calibrated steel tape corrected for 
temperature and tension or a calibrated electronic distance meter (EDM).  When 
using an EDM the parts per million (PPM), curvature and refraction corrections shall 
be made.  Vertical angle measurements used for distance slope corrections shall be 
recorded to the nearest 20 seconds of arc deviation from the horizontal plane.  
Horizontal locations will be surveyed to within 0.05-foot of the true location. 

Horizontal traverse stations shall be established and referenced for future use.  All 
stations shall be described in the field notes with sufficient detail to facilitate their 
recovery at a later date.  The station shall consist of a permanent mark scribed on 
facilities such as sidewalks, curbs, concrete slabs, or iron rod and cap. 

The horizontal location will be referenced to NAD83 and the appropriate state plane 
grid system. 

Some horizontal coordinates will be measured using Geographic Positioning System 
(GPS) equipment. This approach will be used in particular for determining the 
coordinates of surface-water and sediment sampling locations, and may be used also 
for determining the locations of piezometers and monitoring wells. The GPS survey 
will be performed by staff trained in the use of the equipment and will conform to 
guidance provided by the manufacturer.   

 Vertical Survey 

When practical, vertical control will be referenced to the National Geodetic Vertical 
Datum (NGVD) of 1929, obtained from a permanent benchmark.  If practical, level 
circuits should close on a known benchmark other than the starting benchmark.  The 
following criteria shall be met in conducting the survey: 

• Instruments shall be pegged weekly or after any time it is dropped or severely 
jolted. 

• Foresight and backsight distances shall be reasonably balanced and shall not be 
greater than 250 feet in length. 

• No side shot shall be used as a beginning or ending point in another level loop. 

• Rod readings shall be made to 0.01-foot and estimated to 0.005-foot. 

• Elevations shall be adjusted and recorded to 0.01-foot. 

Temporary benchmarks (TBMs) shall be established and referenced for future use.  
All TBMs shall be described in the field notes with sufficient detail to facilitate their 
recovery at a later date.  The TBMs shall consist of a permanent mark scribed on 
facilities such as sidewalks, curbs, concrete slabs, etc. or spikes set in the base of 
trees (not power poles), or tops of anchor bolts for transmission line towers, etc.  
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(Horizontal traverse stations will not be considered as a TBM, but may be used as a 
permanent turning point.) 

Traverse Computations and Adjustments 

 Traverses will be closed and adjusted in the following manner: 

• Step One—Coordinate closures will be computed using unadjusted bearings and 
unadjusted field distances. 

• Step Two—Coordinate positions will be adjusted (if the traverse closes within 
the specified limits) using the compass rule. 

• Step Three—Final adjusted coordinates will be labeled as "adjusted coordinates."  
Field coordinates should be specifically identified as such. 

• Step Four—The direction and length of the unadjusted error of closure, the ratio 
of error, and the method of adjustment shall be printed with the final adjusted 
coordinates. 

Level Circuit Computations and Adjustments 

 Level circuits will be closed and adjusted in the following manner: 

• For a single circuit, elevations will be adjusted proportionally, provided the raw 
closure is within the prescribed limits for the circuit. 

• In a level net where the elevation of a point is established by more than one 
circuit, the method of adjustment should consider the length of each circuit, the 
closure of each circuit, and the combined effect of all the separate circuit closures 
on the total net adjustments. 

Piezometer and Monitoring-Well Surveys 

Piezometer and monitoring-well locations will be surveyed only after the 
installation of the protective casing, which is set in concrete. The horizontal plane 
survey accuracy is +0.05-foot and is measured to any point on the protective-casing 
cover. The vertical plane survey must be accurate to +0.01-foot.  The following two 
elevations will be measured at piezometers and monitoring wells:   

• Top of the piezometer or well riser (not on the protective casing), preferably on 
the north side  

• Ground surface, preferably on the north side of the well 

If no notch or mark exists, the point at which the elevation was measured on the 
inner casing shall be described so that water-level measurements may be taken from 
the same location. 

Grid Surveys 

Selected soil boring locations may be located by the survey crew after the soil 
borings are complete.  The selected borings will be staked in the field by the field 
team leader.  The stake will be marked with the boring number for reference.  The 
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horizontal plane survey accuracy is + 1 foot and is measured to any point on the 
ground surface immediately adjacent to the stake. 
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 Exhibit A 
 STANDARDS FOR MODIFIED THIRD-ORDER PLANE SURVEYS 

 

        Traverse           

Max Number of bearing courses 30 
between azimuth checks 

Astronomical bearings: 6" 
standard error of results 

Azimuth closure at azimuth 20" N   
checkpoint not to exceed 

Standard error of the mean 1 in 50,000 
for length measurements 

Position closure per loop in 1:10,000 
feet before azimuth adjustment 

Leveling 

Levels error of closure per 0.05 M  
loop in feet 

__________ 

N = the number of stations for carrying bearing 
M = the distance in miles 
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STANDARD OPERATING PROCEDURE 

Soil Boring Sampling–Split Spoon 

I. Purpose 
To provide a general procedure for sampling subsurface soil produced from a split 
spoon. 

II. Scope 
The scope of this procedure is to cover the sample team's responsibility beginning 
with the opening of the split spoon. 

III. Equipment and Materials 
• Latex or surgical gloves 
• Stainless steel tray or pan or disposable sealable bags 
• Field notebook 
• Stainless steel spoon or spatula or disposable plastic scoop 
• Sampling jars 
• Decontamination solutions and equipment 

IV. Procedures and Guidelines 
1. Field team personnel will wear latex or surgical inner gloves and nitrile or 

neoprene outer gloves to protect from potential dermal contact with 
hazardous substances. 

2. After the split spoon is removed from the borehole and opened by the driller 
or driller's assistant, it will be turned over to field team personnel. 

3. The sample description, depth, time, and date will be logged in the field 
notebook. 

4. Samples for laboratory analysis will be separated and transferred from the 
split spoon half into the sample jars by a decontaminated stainless steel 
utensil or plastic disposable scoop.  Samples for VOC analysis will be 
separated and transferred first, followed by semivolatile samples.  For 
volatile samples, avoid mixing soil before or during transfer.  Homogenize 
the rest of the sample according to SOP Homogenization of Soil and Sediment 
Samples. 

5. Split spoon and media transfer tools will be decontaminated before being 
used again. 
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V. Attachments 
None. 

VI. Key Checks and Items 
• Latex or surgical gloves. 
• Decontaminate split spoon and transfer tools before next sample. 
• Sample volatiles first, then semivolatiles.   
• Avoid mixing for volatiles samples. 
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STANDARD OPERATING PROCEDURE 

Multi RAE Photoionization Detector (PID) 

I. Purpose 
The purpose of this SOP is to provide general reference information for using the 
Multi RAE PID in the field.  Calibration and operation, along with field 
maintenance, will be included in this SOP. 

II. Scope 
This procedure provides information on the field operation and general 
maintenance of the Multi RAE PID.  Review of the information contained herein will 
ensure that this type of field monitoring equipment will be properly utilized.  
Review of the owner’s instruction manuals is a necessity for more detailed 
descriptions. 

III. Definitions 
Carbon Monoxide Sensor (CO) - Expresses the Carbon Monoxide concentration in 
ppm. 

Volatile Organic Compound (VOC) – Expresses the VOC concentration in ppm 

Lower Explosive Limit (LEL) - Combustible gas is expressed as a percent of the 
lower explosive limit. 

Hydrogen Sulfide Sensor (H2S) - Expresses the Hydrogen Sulfide concentration in 
ppm. 

Oxygen Sensor (OXY) - Expresses the Oxygen concentration as a percentage. 

ppm - parts per million: parts of vapor or gas per million parts of air by volume. 

IV. Responsibilities 
Project Manager - The Project Manager is responsible for ensuring that project-
specific plans are in accordance with these procedures, where applicable, or that 
other approved procedures are developed.  The Project Manager is responsible for 
selecting qualified individuals for the monitoring activities. 

Health and Safety Coordinator - The Health and Safety Coordinator is responsible 
for developing a site-specific Health and Safety Plan (HASP) which specifies air 
monitoring requirements. 
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Field Team Leader - It is the responsibility of the Field Team Leader to implement 
these procedures in the field, and to ensure that the field team performing air 
monitoring activities have been briefed and trained to execute these procedures 
before the start of site operations. 

Safety Coordinator-Hazard Worker (SC-HW)- The SC-HW is responsible for 
ensuring that the specified air monitoring equipment is on site, calibrated, and used 
correctly by the field personnel.  The SC-HW will coordinate these activities with the 
Field Team Leader if the SC-HW is not the Field Team Leader as well. 

Field team - It is the responsibility of the field team to follow these procedures or to 
follow documented project-specific procedures as directed by the Field Team 
Leader/ Safety Coordinator-Hazard Worker.  The field personnel are responsible for 
documenting all air monitoring results in the field logbook during each field 
investigation. 

V. Procedures 
The Multi RAE utilizes the principle of detecting sensors.  The PID operates on the 
principle that most organic compounds and some inorganic compounds are ionized 
when they are bombarded by high-energy ultraviolet light. These compounds 
absorb the energy of the light, which excites the molecules and results in a loss of 
electron and the formation of a positively charged ion. The number of ions formed 
and the ion current produced is directly proportional to mass and concentration. The 
amount of energy required to displace an electron is called ionization potential (IP). 
The air sample is drawn into a UV lamp using a pump or a fan. The energy of the 
lamp determines whether a particular chemical will be ionized. Each chemical 
compound has a unique ionizing potential. When the UV light energy is greater 
than the ionization potential of the chemical, ionization will occur. When the sample 
is ionized, the electrical signal is displayed on an analog or digital output. Although 
the output does not distinguish between chemicals, it does detect an increase in the 
ion current. If only one chemical is present in the air, it is possible to use PIDs 
quantitatively. Chemical structure and lamp intensity affects the sensitivity of the 
instrument to a given contaminant. All PID readings are relative to the calibration 
gas, usually isobutylene. It is important to calibrate the PID in the same temperature 
and elevation that the equipment will be used, and to determine the background 
concentrations in the field before taking measurements. For environments where 
background readings are high, factory zero calibration gas should be used. 

The following subsections will discuss Multi RAE calibration, operation, and 
maintenance.  These sections, however, do not take the place of the instruction 
manual. 

A. Calibration 
For Multi RAE configured with O2, LEL, H2S, CO, sensors and a 10.6eV PID Lamp. 

Start up Instrument 
• Press Mode button 
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• Observe displays: 

On!…….. 
 

 
Multi RAE 
Version X.XX 

 
Model Number 
SN XXXX 

 
Date Time 
Temp 

 
Checking Sensor  
Ids…. 

 
VOC Installed 
 

 
CO Installed 
 

 
H2S Installed 
 

 
OXY Installed 
 

 
LEL Installed 
 

 
H2S VOC CO 
LEL OXY 

 
Alarm Limits= 
 

 
XX XX.X XX 
XX High XX.X 

 
XX XX.X XX 
XX Low XX.X 

 
XX XX.X XX 
 STEL 

 
XX XX.X XX 
 TWA 

 
Battery = X.XV 
Shut off at 4.2V 
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User Mode= 
 

 
Alarm Mode= 
 

 
Datalog Time Left 
 

 
Datalog Mode 
 

 
Datalog Period 
 

 
Unit ready in….. 
10 Seconds 

• The pump will start, the seconds will count down to zero, and the instrument will be 
ready for use 

Calibration Check and Adjustment 
Allow instrument to warm up for 15 minutes. 
• Depress the [N/-] key first, then while depressing the [N/-], depress the [Mode] key also 

and depress both keys for 5 seconds. 
• Display will read: 

Calibrate 
Monitor? 

• Press the [Y/+] key 
• Display will read: 

Fresh Air  
Calibration? 

• If “Zero Air” is necessary, attach the calibration adapter over the inlet port of the Multi 
RAE Monitor and connect the other end of the tube to the gas regulator (HAZCO loaner 
regulator LREG.5, RAE Systems P/N 008-3011 or suitable .5 LPM regulator) on the Zero 
Air bottle (HAZCO P/N SGZA, RAE P/N 600-0024). If no Zero Air is available, perform 
the Fresh Air Calibration in an area free of any detectable vapor. 

• Press the [Y/+] key 
• Display will read: 

Zero…. 
In progress… 

 
CO Zeroed! 
Reading = X 

 
VOC Zeroed! 
Reading = X 
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LEL Zeroed! 
Reading = X 

 
OXY Zeroed! 
Reading = X 

 
Zero Cal done! 
 H2S Zeroed! 
Reading = X 

In each of the above screens, “X” is equal to the reading of the sensor before it was zeroed. 
• Display will then read: 

Multiple Sensor 
Calibration? 

• Press the [Y/+] key 
• The display shows all of the pre-selected sensors and the “OK?” question: 

CO H2S 
LEL OK? OXY 

• Apply calibration gas – use either HAZCO Services Part Number R-SGRAE4 or Rae 
Systems Part Number 008-3002 – using a .5 LPM regulator and direct tubing. 

• Press the [Y/+] key. Display will read: 
Apply Mixed gas 

 

Calibration  
In progress …  

• The display will count down showing the number of remaining seconds: 
CO cal’ed 
Reading=50 

 

H2S cal’ed 
Reading=25 

 

LEL cal’ed 
Reading=50 

 

OXY cal’ed 
Reading=20.9 

  

Calibration done 
Turn off gas! 

• Display will read: 
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Single Sensor  
Calibration? 

• Press the [Y/+]. 
• Display will read: 

CO VOC H2S 
LEL pick? OXY 

• Attach 100 ppm Isobutylene (HAZCO P/N r-SGISO or Rae P/N 600-0002) using a 1.0 
LPM regulator (HAZCO P/N LR10HS or Rae P/N 008-3021). Open regulator. 

• Press the [Mode] key once, the V of VOC will be highlighted.  
• Press the [Y/+]. The display will read: 

Apply VOC Gas 

 

Calibration 
In progress… 

• The display will count down showing the number of remaining seconds:, then display: 
VOC cal’d 
Reading=100 

 

Calibration done 
Turn off gas! 

 

Single Sensor 
Calibration? 

• Press [Mode] key twice to return to main screen. 
• CALIBRATION IS COMPLETE! 

B. Operation 
Due to the Multi RAE having many functions in terms of operation, it is recom-
mended that you follow the operational procedures as outlined in the instruction 
manual from pages 9 to 14. 

C. Site Maintenance 
After each use, the meter should be recharged and the outside of the instruments 
should be wiped clean with a soft cloth. 

 
D. Scheduled Maintenance 
 Function     Frequency 

 
Check alarm and settings   Monthly/before each use 
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Clean screens and gaskets around sensors Monthly 

Replace sensors    Biannually or when calibration is 
       unsuccessful 

VI. Quality Assurance Records 
Quality assurance records will be maintained for each air monitoring event.  The 
following information shall be recorded in the field logbook. 

• Identification - Site name, date, location, CTO number, activity monitored, 
(surface water sampling, soil sampling, etc), serial number, time, resulting 
concentration, comments and identity of air monitoring personnel. 

• Field observations - Appearance of sampled media (if definable). 

• Additional remarks (e.g, Multi RAE had wide range fluctuations during air 
monitoring activities.) 

VII. References 
Multi RAE Plus Multiple Gas Monitor User Manual, RAE Systems, Revision B1, 
November 2003. 



WaterQual.doc 
QC and Review 10/2011           1 

STANDARD OPERATING PROCEDURE 

Field Measurement of pH, Specific 
Conductance, Turbidity, Dissolved Oxygen, ORP, 
and Temperature Using a Water Quality Meter 
with Flow-Through Cell 

I. Purpose and Scope 
The purpose of this procedure is to provide a general guideline for using a water 
quality meter for field measurements of pH, specific conductance, turbidity, dissolved 
oxygen, oxidation-reduction potential (ORP), and temperature of aqueous samples.  
The operator’s manual should be consulted for detailed operating procedures. 

II. Equipment and Materials 
• Water Quality Monitoring System with flow-though cell (Horiba, YSI, In-Situ, 

Ion Science, etc) 
• Auto-Calibration Standard Solution (provided by rental company) 
• Distilled water in squirt bottle 

III. Procedures and Guidelines 
A. General Parameters and Specifications: 
Note: the general parameters listed below may not be available for every type of 
meter used.  Please refer to the specific meter’s manual to determine meter’s range of 
measurement and accuracy.  

Parameter 

 

Range of measurement 

 

 Accuracy 

 
pH 

 

0 to 14 pH units +/- 0.1 pH units 
Specific 
conductance 

0 to 9.99 S/m 

 

+/- 3 % full scale 

Turbidity 

 

0 to 800 NTU 

 

+/- 5 % full scale 

 
Dissolved 
oxygen 

 

0 to 19.99 mg/l 

 

+/- 0.2 mg/l 

 

 

 

Temperature 

 

0 to 55 oC 

 

+/- 1.0 oC 

 

 

ORP -999 to +999 mV +/- 15 mV 
Salinity 

 

0 to 4 %  

 

+/- 0.3 % 

 

 

 

 

 

 

 

 



WaterQual.doc 
QC and Review 10/2011           2 

 B. Calibration:   
Prior to each day’s use, clean the probe and flow-through cell using deionized water 
and calibrate using the Standard Solution. Refer to the specific instrumentation 
manual for the proper calibration methods. 

C. Sample Measurement: 
The water quality probes are inserted into a flow-through cell.  The purged 
groundwater is directed through the cell by connecting the pump discharge tubing to 
the bottom port on the flow through cell, allowing measurements to be collected 
before the water contacts the atmosphere.   
As water passes through the flow-through the flow cell, press MEAS to obtain 
readings or the readings are displayed on the meter for each parameter (dependent on 
the type of meter used).  Record the water quality parameter data in a field notebook.  
Once the parameters have stabilized (see Low-Flow Groundwater Sampling from 
Monitoring Wells – EPA Region I and III or Low-Flow Groundwater Sampling from 
Monitoring Wells – EPA Region IV depending on project site location), remove the 
tubing from the bottom port of the flow-through cell.  Never collect a groundwater 
sample for laboratory analysis from the flow-through cell. Rinse the flow-though cell 
between wells to remove any sediment buildup within the cell. 

lV. Key Checks and Preventive Maintenance 
 • Calibrate meter 
 • Clean probe with deionized water when done 
 • Refer to operations manual for recommended maintenance and 

troubleshooting 
 • Check batteries, and have a replacement set on hand 

• Due to the importance of obtaining these parameters, the field team should 
have a spare unit readily available in case of an equipment malfunction. 
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STANDARD OPERATING PROCEDURE 

Field Measurement of pH, Specific 
Conductance, Turbidity, Dissolved Oxygen, ORP, 
and Temperature Using a Horiba or YSI Water 
Quality Parameter Meter with Flow-through Cell 

I. Purpose and Scope 
The purpose of this procedure is to provide a general guideline for using a water 
quality parameter meter (e.g., Horiba® or YSI) for field measurements of pH, specific 
conductance, turbidity, dissolved oxygen, oxidation-reduction potential (ORP), and 
temperature of aqueous samples.  The YSI instrument does not measure turbidity.  A 
separate turbidity meter (i.e., Hanna Turbidity Meter) will need to be used in 
conjunction with the YSI meter.  The operator’s manual should be consulted for 
detailed operating procedures. 

II. Equipment and Materials 
• Water Quality Parameter Meter such as a Horiba® Water Quality Monitoring 

System or YSI with flow-though cell 
• Auto-Calibration Standard Solution (provided by rental company) 
• Distilled water in squirt bottle 

III. Procedures and Guidelines 
 A. Parameters and Specifications:  

Parameter 

 

Range of measurement 

 

 Accuracy 

 
pH 

 

0 to 14 pH units +/- 0.1 pH units 
Specific 
conductance 

0 to 9.99 S/m 

 

+/- 3 % full scale 

Turbidity 

 

0 to 800 NTU 

 

+/- 5 % full scale 

 
Dissolved 
oxygen 

 

0 to 19.99 mg/l 

 

+/- 0.2 mg/l 

 

 

 

Temperature 

 

0 to 55 oC 

 

+/- 1.0 oC 

 

 

ORP -999 to +999 mV +/- 15 mV 
Salinity 

 

0 to 4 %  

 

+/- 0.3 % 
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 B. Calibration:   
Prior to each day’s use, clean the probe and flow-through cell using deionized water 
and calibrate using the Standard Solution.  

Horiba Calibration procedure: 

1. Fill a calibration beaker with standard solution to the recommended fill line. 

2. Insert the probe into the beaker.  All the parameter sensors will now be immersed in 
the standard solution except the D.O. sensor; the D.O. calibration is done using 
atmospheric air. 

3. Turn power on and allow some time for the machine to warm-up prior to starting the 
calibration.  When the initial readings appear to stabilize the instrument is ready to 
calibrate.   

4. Press CAL key to put the unit in the calibration mode. 

5. Press the ENT key to start automatic calibration.  Wait a moment, and the upper cursor 
will gradually move across the four auto-calibration parameters one by one: pH, 
COND, TURB, and DO. When the calibration is complete, the readout will briefly 
show END. The instrument is now calibrated. 

6. If the unit is calibrated properly the instrument readings, while immersed in the 
standard solution, will match the standard solution values provided on the solution 
container.  The typical standard solution values are: pH = 4.0 +/- 3%, conductivity 4.49 
mS/cm +/- 3%, and turbidity = 0 NTU +/- 3%.  

7. Record the calibration data (e.g. time, instrument ID, solution lot number and 
expiration date, final calibrated readings, and solution temperature in the field 
logbook.   

YSI Calibration procedure: 

1. Press the On/off key to display the run screen 

2. Press the Escape key to display the main menu screen 

3. Use the arrow keys to highlight the Calibrate 

4. Press the Enter  key. The Calibrate screen is displayed 

5. Choose the parameter to calibrate 

A. Conductivity Calibration: 

This procedure calibrates specific conductance (recommended), conductivity and 

salinity. Calibrating any one option automatically calibrates the other two.  

1) Use the arrow keys to highlight the Conductivity selection 

2) Press Enter . The Conductivity Calibration Selection Screen is displayed. 

3) Use the arrow keys to highlight the Specific Conductance selection. 

4) Press Enter . The Conductivity Calibration Entry Screen is displayed. 
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5) Place the correct amount of conductivity standard (see Instrument Manual) into a 

clean, dry or pre-rinsed transport/calibration cup. 

6) Carefully immerse the sensor end of the probe module into the solution. 

7) Gently rotate and/or move the probe module up and down to remove any bubbles 

from the conductivity cell. 

NOTE: The sensor must be completely immersed past its vent hole. Using 

the recommended volumes from the Instrument Manual Calibration Volumes 

should ensure that the vent hole is covered. 

8) Screw the transport/calibration cup on the threaded end of the probe module and 

securely tighten. 

NOTE: Do not over tighten as this could cause damage to the threaded 

portions. 

9) Use the keypad to enter the calibration value of the standard you are using. 

NOTE: Be sure to enter the value in mS/cm at 25°C. 

10) Press Enter . The Conductivity Calibration Screen is displayed. 

11) Allow at least one minute for temperature equilibration before proceeding. The 

current values of all enabled sensors will appear on the screen and will change with 

time as they stabilize. 

12) Observe the reading under Specific Conductance. When the reading shows no 

significant change for approximately 30 seconds, press Enter . The screen will 

indicate that the calibration has been accepted and prompt you to press Enter  again 

to Continue. 

13) Press Enter . This returns you to the Conductivity Calibrate Selection Screen 

14) Press Escape to return to the calibrate menu. 

15) Rinse the probe module and sensors in tap or purified water and dry. 

B. Dissolved Oxygen Calibration: 

This procedure calibrates dissolved oxygen. Calibrating any one option (% or mg/L) 

automatically calibrates the other. 

1) Go to the calibrate screen as described in Section 

NOTE: The instrument must be on for at least 20 minutes to polarize the DO 

sensor before calibrating. 

2) Use the arrow keys to highlight the Dissolved Oxygen selection.  

3) Press Enter . The dissolved oxygen calibration screen is displayed. 

4) DO calibration in mg/L is carried out in a water sample which has a known 

concentration of dissolved oxygen (usually determined by a Winkler titration). 

5) Use the arrow keys to highlight the DO mg/L selection. 

6) Press Enter . The DO mg/L Entry Screen is displayed. 

7) Place the probe module in water with a known DO concentration. 

NOTE: Be sure to completely immerse all the sensors. 

8) Use the keypad to enter the known DO concentration of the water. 

9) Press Enter . The Dissolved Oxygen mg/L Calibration Screen is displayed. 

10) Stir the water with a stir bar, or by rapidly moving the probe module, to provide 

fresh sample to the DO sensor. 

11) Allow at least one minute for temperature equilibration before proceeding. The 

current values of all enabled sensors will appear on the screen and will change with 

time as they stabilize. 
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12) Observe the DO mg/L reading, when the reading is stable (shows no significant 

change for approximately 30 seconds), press Enter . The screen will indicate that the 

calibration has been accepted and prompt you to press Enter  again to Continue. 

13) Press Enter . This returns you to the DO calibration screen. 

14) Press Escape to return to the calibrate menu. 

15) Rinse the probe module and sensors in tap or purified water and dry. 

C. pH Calibration: 

1) Go to the calibrate screen. 

2) Use the arrow keys to highlight the pH selection.  

3) Press Enter . The pH calibration screen is displayed. 

 Select the 1-point option only if you are adjusting a previous calibration. If a 

2-point or 3-point calibration has been performed previously, you can adjust 

the calibration by carrying out a one point calibration. The procedure for this 

calibration is the same as for a 2-point calibration, but the software will 

prompt you to select only one pH buffer. 

 Select the 2-point option to calibrate the pH sensor using only two 

calibration standards. Use this option if the media being monitored is known 

to be either basic or acidic. For example, if the pH of a pond is known to 

vary between 5.5 and 7, a two-point calibration with pH 7 and pH 4 buffers 

is sufficient. A three point calibration with an additional pH 10 buffer will 

not increase the accuracy of this measurement since the pH is not within this 

higher range. 

 Select the 3-point option to calibrate the pH sensor using three calibration 

solutions. In this procedure, the pH sensor is calibrated with a pH 7 buffer 

and two additional buffers. The 3-point calibration method assures maximum 

accuracy when the pH of the media to be monitored cannot be anticipated. 

The procedure for this calibration is the same as for a 2-point calibration, but 

the software will prompt you to select a third pH buffer. 

4) Use the arrow keys to highlight the 2-point selection. 

5) Press Enter . The pH Entry Screen is displayed. 

6) Place the correct amount of pH buffer into a clean, dry or pre-rinsed 

transport/calibration cup. 

NOTE: For maximum accuracy, the pH buffers you choose should be within 

the same pH range as the water you are preparing to sample. 

NOTE: Before proceeding, ensure that the sensor is as dry as possible. 

Ideally, rinse the pH sensor with a small amount of buffer that can be 

discarded. Be certain that you avoid cross-contamination of buffers with 

other solutions. 

7) Carefully immerse the sensor end of the probe module into the solution. 

8) Gently rotate and/or move the probe module up and down to remove any bubbles 

from the pH sensor. 

NOTE: The sensor must be completely immersed. Using the recommended 

volumes from Table 6.1 Calibration Volumes, should ensure that the sensor 

is covered. 

9) Screw the transport/calibration cup on the threaded end of the probe module and 

securely tighten. 
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NOTE: Do not over tighten as this could cause damage to the threaded 

portions. 

10) Use the keypad to enter the calibration value of the buffer you are using at the 

cur rent temperature. 

NOTE: pH vs. temperature values are printed on the labels of all YSI pH 

buffers. 

11) Press Enter . The pH calibration screen is displayed. 

12) Allow at least one minute for temperature equilibration before proceeding. The 

current values of all enabled sensors will appear on the screen and will change with 

time as they stabilize. 

13) Observe the reading under pH, when the reading shows no significant change for 

approximately 30 seconds, press Enter . The screen will indicate that the calibration 

has been accepted and prompt you to press Enter  again to Continue. 

14) Press Enter . This returns you to the Specified pH Calibration Screen.  

15) Rinse the probe module, transport/calibration cup and sensors in tap or purified 

water and dry. 

16) Repeat steps 6 through 13 above using a second pH buffer. 

17)  Press Enter . This returns you to the pH Calibration Screen. 

18) Press Escape to return to the calibrate menu.  

19) Rinse the probe module and sensors in tap or purified water and dry. 

D. ORP Calibration: 

1)  Go to the calibrate screen. 

2) Use the arrow keys to highlight the ORP selection. 

3) Press Enter . The ORP calibration screen is displayed. 

4) Place the correct amount of a known ORP solution into a clean, dry or pre-rinsed 

transport/calibration cup. 

NOTE: Before proceeding, ensure that the sensor is as dry as possible. 

Ideally, rinse the ORP sensor with a small amount of solution that can be 

discarded. Be certain that you avoid cross-contamination with other 

solutions. 

5) Carefully immerse the sensor end of the probe module into the solution. 

6) Gently rotate and/or move the probe module up and down to remove any bubbles 

from the ORP sensor. 

NOTE: The sensor must be completely immersed. 

7) Screw the transport/calibration cup on the threaded end of the probe module and 

securely tighten. 

8) Use the keypad to enter the correct value of the calibration solution you are using at 

the current temperature.  

9) Press Enter . The ORP calibration screen is displayed. 

10) Allow at least one minute for temperature equilibration before proceeding. The 

current values of all enabled sensors will appear on the screen and will change with 

time as they stabilize. 

11) Observe the reading under ORP, when the reading shows no significant change for 

approximately 30 seconds, press Enter . The screen will indicate that the calibration 

has been accepted and prompt you to press Enter  again to Continue. 

12) Press Enter . This returns you to the Calibrate Screen. 

13) Rinse the probe module and sensors in tap or purified water and dry. 
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Record the calibration data (e.g. time, instrument ID, solution lot number and 
expiration date, final calibrated readings, and solution temperature in the field 
logbook.  

 C. Sample Measurement:   
Horiba measurement procedure: 

As water passes through the flow-through the flow cell, press MEAS to obtain reading; 
record data in a field notebook. 

YSI measurement procedure: 

As water passes through the flow-through the flow cell, the readings are displayed for 
each parameter.  Record the water quality parameter data in a field notebook.  In 
addition, the data is recorded in the YSI and can be downloaded to a computer 
following completion of the sampling event. 

lV. Key Checks and Preventive Maintenance 
 • Calibrate meter 
 • Clean probe with deionized water when done 
 • Refer to operations manual for recommended maintenance and 

troubleshooting 
 • Check batteries, and have a replacement set on hand 

• Due to the importance of obtaining these parameters, the field team should 
have a spare unit readily available in case of an equipment malfunction. 

V. References 
YSI 556 Multi Probe System Operator Manual 
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1. Safety 

1.1 General Safety Information 

Read all safety information in this manual carefully before using 
the YSI 556 Multi-Probe System (MPS). Reagents that are used 
to calibrate and check this instrument may be hazardous to your 
health. Take a moment to review Appendix D Health and Safety. 

 WARNING  

Warnings are used in this manual when misuse of the instrument 
could result in death or serious injury to a person. 

 CAUTION  

Cautions are used in this manual when misuse of the instrument 
could result in mild or serious injury to a person and/or damage 
to equipment. 

 IMPORTANT SAFETY INSTRUCTIONS! 

 SAVE THESE INSTRUCTIONS! 

 In essence, the most important safety rule for use of the YSI 556 
MPS is to utilize the instrument ONLY for purposes documented 
in this manual. This is particularly true of the YSI 6117 
rechargeable battery pack that contains nickel metal hydride 
(NiMH) batteries. The user should be certain to read all of the 
safety precautions outlined below before using the instrument. 

 YSI 6117 Rechargeable Battery Pack Safety Information 

 Restrictions on Usage 

1. Never dispose of the battery pack in a fire. 

2. Do not attempt to disassemble the YSI 6117 battery pack. 

3. Do not tamper with any of the electronic components or the 
batteries within the battery pack. Tampering with either the 
electronic circuitry or the batteries will result in the voiding 
of the warranty and the compromising of the system 
performance, but, more importantly, can cause safety 
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hazards which result from overcharging such as overheating, 
venting of gas, and loss of corrosive electrolyte.  

4. Do not charge the battery pack outside the 0–40°C 
temperature range. 

5. Do not use or store the battery at high temperature, such as 
in strong direct sunlight, in cars during hot weather, or 
directly in front of heaters. 

6. Do not expose the battery pack to water or allow the 
terminals to become damp. 

7. Avoid striking or dropping the battery pack. If the pack 
appears to have sustained damage from these actions or 
malfunctions after an impact or drop, the user should not 
attempt to repair the unit. Instead, contact YSI Customer 
Service. Refer to Appendix E Customer Service. 

8. If the battery pack is removed from the YSI 556 MPS, do not 
store it in pockets or packaging where metallic objects such 
as keys can short between the positive and negative 
terminals.  

 Precautions for Users with Small Children 
Keep the battery pack out of reach of babies and small children. 

 Danger Notifications – Misuse creates a STRONG possibility of death 
or serious injury. 

FAILURE TO CAREFULLY OBSERVE THE 
FOLLOWING PROCEDURES AND PRECAUTIONS CAN 
RESULT IN LEAKAGE OF BATTERY FLUID, HEAT 
GENERATION, BURSTING, AND SERIOUS PERSONAL 
INJURY. 

1. Never dispose of the battery pack in a fire or heat it. 

2. Never allow the positive and negative terminals of the 
battery pack to become shorted or connected with 
electrically conductive materials. When the battery pack has 
been removed from the YSI 556 MPS, store it in a heavy 
plastic bag to prevent accidental shorting of the terminals. 
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3. Never disassemble the battery pack and do not tamper with 
any of the electronic components or the batteries within the 
battery pack. The battery pack is equipped with a variety of 
safety features. Accidental deactivation of any of these 
safety features can cause a serious hazard to the user. 

4. The NiMH batteries in the battery pack contain a strong 
alkaline solution (electrolyte). The alkaline solution is 
extremely corrosive and will cause damage to skin or other 
tissues. If any fluid from the battery pack comes in contact 
with a user’s eyes, immediately flush with clean water and 
consult a physician immediately. The alkaline solution can 
damage eyes and lead to permanent loss of eyesight.  

 Warning Notifications – Misuse creates a possibility of death or serious 
injury 

1. Do not allow the battery pack to contact freshwater, 
seawater, or other oxidizing reagents that might cause rust 
and result in heat generation. If a battery becomes rusted, the 
gas release vent may no longer operate and this failure can 
result in bursting. 

2. If electrolyte from the battery pack contacts the skin or 
clothing, thoroughly wash the area immediately with clean 
water. The battery fluid can irritate the skin. 

 Caution Notifications – Misuse creates a possibility of mild or serious 
injury or damage to the equipment. 

1. Do not strike or drop the battery pack. If any impact damage 
to the battery pack is suspected, contact YSI Customer 
Service. Refer to Appendix E Customer Service. 

2. Store the battery pack out of reach of babies and small 
children. 

3. Store the battery pack between the temperatures of -20 and 
30°C. 

4. Before using the battery pack, be sure to read the operation 
manual and all precautions carefully. Then store this 
information carefully to use as a reference when the need 
arises. 
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 YSI 616 Cigarette Lighter Charger Safety Information 
1. This section contains important safety and operating 

instructions for the YSI 556 MPS cigarette lighter battery 
charger (YSI 616; RadioShack Number 270-1533E). BE 
SURE TO SAVE THESE INSTRUCTIONS. 

2. Before using the YSI 616 cigarette lighter charger, read all 
instructions and cautionary markings on battery charger, 
battery pack, and YSI 556 MPS. 

3. Charge the YSI 6117 battery pack with the YSI 616 cigarette 
lighter charger ONLY when the YSI 6117 is installed in the 
YSI 556 MPS. 

4. Do not expose charger to rain, moisture, or snow. 

5. Use of an attachment not recommended or sold by the 
battery charger manufacturer may result in a risk of fire, 
electric shock, or injury to persons. 

6. To reduce risk of damage to cigarette lighter and cord, pull 
by cigarette lighter rather than cord when disconnecting 
charger. 

7. Make sure that the cord is located so that it will not be 
stepped on, tripped over, or otherwise subjected to damage 
or stress. 

8. Do not operate charger with damaged cord or cigarette 
lighter connector – replace it immediately. 

9. Do not operate charger if it has received a sharp blow, been 
dropped, or otherwise damaged in any way; contact YSI 
Customer Service. Refer to Appendix E Customer Service. 

10. Do not disassemble charger other than to change the fuse as 
instructed. Replace the part or send it to YSI Product Service 
if repair is required (refer to Appendix E Customer Service). 
Incorrect reassembly may result in a risk of electric shock or 
fire. 

11. To reduce risk of electric shock, unplug charger before 
attempting any maintenance or cleaning. Turning off 
controls will not reduce this risk. 
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 YSI 556 MPS Water Leakage Safety Information 
The YSI 556 MPS has been tested and shown to comply with 
IP67 criterion, i.e. submersion in 1 meter of water for 30 minutes 
with no leakage into either the battery compartment or the main 
case. However, if the instrument is submersed for periods of time 
in excess of 30 minutes, leakage may occur with subsequent 
damage to the batteries, the rechargeable battery pack circuitry, 
and/or the electronics in the main case.  

If leakage into the battery compartment is observed when using 
alkaline C cells, remove batteries, dispose of batteries properly, 
and dry the battery compartment completely, ideally using 
compressed air. If corrosion is present on the battery terminals, 
contact YSI Customer Service for instructions. Refer to 
Appendix E Customer Service. 

If leakage into the battery compartment is observed when using 
the YSI 6117 rechargeable battery pack, remove the battery 
assembly and set aside to dry. Return the battery pack to YSI 
Product Service for evaluation of possible damage. Finally dry 
the battery compartment completely, ideally using compressed 
air. If corrosion is present on the battery terminals, contact YSI 
Customer Service for instructions. Refer to Appendix E 
Customer Service. 

 CAUTION: If water has contacted the rechargeable battery 
pack, do not attempt to reuse it until it has been evaluated by YSI 
Product Service (refer to Appendix E Customer Service). Failure 
to follow this precaution can result in serious injury to the user. 

If it is suspected that leakage into the main cavity of the case has 
occurred, remove the batteries immediately and return the 
instrument to YSI Product Service for damage assessment. Refer 
to Appendix E Customer Service. 

 CAUTION: Under no circumstances should the user attempt to 
open the main case.  
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2. General Information 

2.1 Description 

The rugged and reliable YSI 556 MPS (Multi-Probe System) 
combines the versatility of an easy-to-use, easy-to-read handheld 
unit with all the functionality of a multi-parameter system. 
Featuring a waterproof, impact-resistant case, the YSI 556 MPS 
simultaneously measures dissolved oxygen, conductivity, 
temperature, and optional pH and ORP. A simple cellular phone 
style keypad and large display make the instrument easy to use. 
The YSI 556 MPS is compatible with YSI EcoWatchTM for 
WindowsTM software. 

The YSI 556 MPS assists the user in conforming to Good 
Laboratory Practice (GLP) standards which help ensure that 
quality control/quality assurance methods are followed. Battery 
life is displayed with a fuel gauge, and the user can choose 
standard alkaline batteries or an optional rechargeable battery 
pack.  

The 1.5 MB memory can store more than 49,000 data sets. Other 
options include a flow cell and barometer. The internal 
barometer can be user-calibrated and displayed along with other 
data, used in dissolved oxygen calibrations, and logged to 
memory for tracking changes in barometric pressure. 

Features 
• Waterproof - meets IP67 specifications  
• Field-replaceable DO electrode module; pH and pH/ORP sensors 
• Compatible with EcowatchTM for WindowsTM data analysis 

software 
• Assists with Good Laboratory Practice Standards (GLP) 
• Choice of DO membrane material for different applications 
• Easy-to-use, screw-on cap DO membranes 
• User-upgradable software from YSI website 
• Three-year warranty on the instrument; one-year on the probe 

modules 
• Available with 4,10, and 20 m cable lengths 
• Stores over 49,000 data sets, time and date stamped 
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• Auto temperature compensating display contrast 
• Optional barometer 

• Optional rechargeable battery pack or standard alkaline batteries 

2.2 Unpacking the Instrument 

1. Remove the instrument from the shipping box. Note that the 
probe module and sensors are shipped in a separate box and 
will be unpacked later in Section 3.2 Unpacking the Probe 
Module. 

NOTE: Do not discard any parts or supplies. 

2. Use the packing list to ensure all items are present.  

3. Visually inspect all components for damage. 

NOTE: If any parts are missing or damaged, contact your 
YSI Service Center immediately. Refer to Appendix E 
Customer Service or www.ysi.com. 

http://www.ysi.com/
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2.3 Features of the YSI 556 Multi-Probe System  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Front View of YSI 556 MPS 
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Figure 2.2 Back View of YSI 556 MPS 

2.4 Batteries 

2.4.1 Battery Life 

 Standard Alkaline Batteries 

With the standard battery configuration of 4 alkaline C cells, the 
YSI 556 MPS will operate continuously for approximately 180 
hours. Assuming a standard usage pattern when sampling of 3 
hours of “on time” in a typical day, the alkaline cells will last 
approximately 60 days. 

 Optional Rechargeable Battery Pack 

When fully charged, the optional rechargeable battery pack will 
provide approximately 50 hours of battery life. 
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2.4.2 Inserting 4 C Batteries  

 

Figure 2.3 Inserting C Cells 

 CAUTION: Install batteries properly to avoid damage to the 
instrument. 

1. Loosen the four screws in the battery lid on the back of the 
instrument using any screwdriver. 

2. Remove the battery lid. 

3. Insert four C batteries between the clips following the 
polarity (+ and -) labels on the bottom of the battery 
compartment. 

4. Check gasket for proper placement on the battery lid. 

5. Replace the battery lid and tighten the 4 screws securely and 
evenly.  

NOTE: Do not over-tighten the screws. 
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2.4.3 Inserting Optional Rechargeable Battery Pack  

 

 

 Figure 2.4 Inserting Battery Pack 

 CAUTION: Read all cautions and warnings that come with 
the battery pack before using the battery pack. 

1. Loosen the four screws in the battery lid on the back of the 
instrument using any screwdriver.  

2. Remove the C battery lid and store for future use. Remove C 
batteries, if installed. 

3. Check for proper placement of gasket on the rechargeable 
battery pack and lid.  

4. Install the rechargeable battery pack and lid and tighten the 4 
screws securely and evenly.  

NOTE: Do not over tighten the screws. 
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2.4.4 Charging the Optional Rechargeable Battery Pack  

 

 Figure 2.5 Charging the Battery Pack 

 CAUTION: Do not use or store the battery pack at extreme 
temperatures such as in strong direct sunlight, in cars during 
hot weather or close to heaters. 

1. Install the rechargeable battery pack into the instrument as 
described in Section 2.4.3 Inserting Optional Rechargeable 
Battery Pack. 

2. Attach the charger adapter cable (YSI 6119) to the 
instrument. 

NOTE: Wall power supplies for use in countries outside the 
US and Canada can be found in Appendix B Instrument 
Accessories. 

3. Insert the barrel connector of the wall power supply into the 
barrel of the adapter cable. 

 CAUTION: Do not charge the battery pack continuously for 
more than 48 hours.  

 CAUTION: Do not drop or expose to water. 

 CAUTION: Do not charge the battery pack at temperatures 
below 0°°°°C or above 40°°°°C. 

Wall power 
supply  
(YSI 6114)

Charger adapter cable 
(YSI 6119) 
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4. Plug the wall power supply into an AC power outlet for 
approximately 2 hours to obtain an 80% to 90% charge and 
for 6 hours to get a full charge. 

NOTE: The battery pack can be recharged whether the 
instrument is on or off.  

2.4.5 Storing the Battery Pack  

Remove the battery pack from the instrument when the 
instrument will not be used for extended periods of time to 
prevent over discharge of the battery pack.  

Store the battery pack in a heavy plastic bag to prevent 
accidental shorting of the terminals. Store between –20 and 
30°C. 

2.4.6 Optional Cigarette Lighter Charger 

 CAUTION: Read all warnings and cautions that come with 
the charger before using the charger. 

 CAUTION: Only use cigarette lighter charger when 
rechargeable battery pack is inserted into instrument. 

 CAUTION: Do not mishandle cigarette lighter charger. Do 
not expose to moisture. 

1. Plug the barrel connector of the cigarette lighter charger into 
the mating end of the YSI 6119 Charger Adapter Cable. 

2. Attach the MS-19 end of the YSI 6119 Charger Adapter 
Cable to the instrument.  

3. Make one of the following modifications to the other end of 
the charger: 

Slide the adapter ring off the plug to use the device with an 
American or Japanese vehicle. 
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 Figure 2.6 Charger Plug Adapter Use 

Leave the adapter ring on the plug and position it so that the 
slots on the adapter ring line up with the plug’s spring clips 
to use the device on a European vehicle.  

 

Figure 2.7 European Charger Plug Adapter Use 

NOTE: If the charger stops working properly, refer to 
Section 13 Troubleshooting. 

2.5 Power On 

Press and release the on/off button in the upper left corner of the 
instrument keypad to turn the instrument on or off. See Figure 
2.1 Front View of YSI 556 MPS. 

2.6 Setting Display Contrast 

The display contrast automatically compensates for temperature 
changes. However, under extreme temperature conditions you 
may wish to optimize the display by manual adjustment as 
follows: 
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1. Press and hold down the backlight key in the upper right 
corner of the keypad and press the “up” arrow to increase 
(darken) the contrast. 

2. Press and hold down the backlight key in the upper right 
corner of the keypad and press the “down” arrow to decrease 
(lighten) the contrast. 

2.7 Backlight 

Press and release the backlight key in the upper right corner of 
the keypad to turn the backlight on or off. See Figure 2.1 Front 
View of YSI 556 MPS. 

NOTE: The backlight turns off automatically after two minutes 
of non-use. 

2.8 General Screen Features 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 2.8 Main Menu Screen 
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2.9 Keypad Use 

 
 

 

 

 

 

 

 

 

 

 Figure 2.9 Keypad Features  

 

 

 

 

 

 

 

 

 

Figure 2.10 Keypad Letters & Numbers 

1. See Figure 2.10 Keypad Letters & Numbers and press the 
appropriate key repeatedly until letter or number desired 
appears in display. 

NOTE: Press the key repeatedly in rapid succession to get to 
the desired letter or number. If you pause for more than a 

KEY LETTER/ NUMBER 
1 1 
2 ABC2abc3 
3 DEF3def3 
4 GHI4ghi4 
5 JKL5jkl5 
6 MNO6mno6 
7 PQRS7pqrs7 
8 TUV8tuv8 
9 WXYZ9wxyz9 
0 0 

On/Off Key 
Escape Key – Use 
to return to 
previous position 
in menu 
Alpha/Numeric 
Keys – Used to 
enter letters and 
numbers 
Minus/Hyphen 
(-) Key 

Backlight/Contrast 

Arrows Keys 

Enter Key 

Period/Decimal 
Point Key 
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second, the cursor automatically scrolls to the right to 
prepare for the next input. 

EXAMPLE 1: Press the 6 key once and release to display an 
uppercase “M.” 

EXAMPLE 2: Press the 6 key four times and release to 
display the number “6.” 

EXAMPLE 3: Press the 6 key five times and stop to display 
a lowercase “m.” 

2. Press the left arrow key to go back and reenter a number or 
letter that needs to be changed. 

3. Press the Enter key when your entry is complete. 

NOTE: The instrument software permits only numeric 
entries in many instances, such as when setting the clock or 
entering calibration parameters.  

2.10 Instrument Reset 

The YSI 556 MPS is characterized by sophisticated software that 
should provided trouble-free operation. However as with all 
high-capability software packages, it is always possible that the 
user will encounter circumstances in which the instrument does 
not respond to keypad entry. If this occurs, the instrument 
function can easily be restored by removing and then reapplying 
battery power. Simply remove either your C-cells or 
rechargeable battery pack from the battery compartment, wait 30 
seconds and then replace the batteries. See Section 2.4 Batteries 
for battery removal/reinstallation instructions. 
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2.11 Menu Flowchart 
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3. Probe Module 

3.1 Introduction 

The YSI 5563 Probe module is used for measuring dissolved 
oxygen, temperature, conductivity, and optional pH and ORP. 
The probe module is rugged, with the sensors enclosed in a 
heavy duty probe sensor guard with attached sinking weight. A 
4, 10 or 20 meter cable is directly connected to the probe module 
body making it waterproof. An MS-19 connector at the end of 
the cable makes the YSI 5563 fully compatible with the YSI 556 
Multi-Probe System. 

3.2 Unpacking the Probe Module 

1. Remove the YSI 5563 Probe module from the shipping 
boxes. 

NOTE: Do not discard any parts or supplies. 

2. Use the packing list to ensure all items are present.  

3. Visually inspect all components for damage. 

NOTE: If any parts are missing or damaged, contact your 
YSI Service Center immediately. Refer to Appendix E 
Customer Service or www.ysi.com. 
 

 

 

 

 

 

 

 

 

 

http://www.ysi.com/
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3.3 Features of the YSI 5563 Probe Module 

 
 

 

 

 

 

 

 

 

 

 

 

 

 Figure 3.1 Probe Module 

3.4 Preparing the Probe Module 

To prepare the probe module for calibration and operation, you 
need to install the sensors into the connectors on the probe 
module bulkhead. In addition to sensor installation, you need to 
install a new DO membrane cap. 

3.4.1 Sensor Installation 

Whenever you install, remove or replace a sensor, it is extremely 
important that the entire probe module and all sensors be 
thoroughly dried prior to the removal of a sensor or a sensor port 
plug. This will prevent water from entering the port. Once you 
remove a sensor or plug, examine the connector inside the probe 
module sensor port. If any moisture is present, use compressed 
air to completely dry the connector. If the connector is corroded, 
return the probe module to your dealer or directly to YSI 
Customer Service. Refer to Appendix E Customer Service. 
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  Conductivity/Temperature and pH, pH/ORP Sensor Installation 

1. Unscrew and remove the probe sensor guard. 

2. Using the sensor installation tool supplied in the YSI 5511 
maintenance kit, unscrew and remove the sensor port plugs. 

 

 

 

 
                         Figure 3.2 Port Plug Removal 

3. Locate the port with the connector that corresponds to the 
sensor that is to be installed. 

Figure 3.3 Sensor Port Identification 

4. Apply a thin coat of o-ring lubricant (supplied in the YSI 
5511 maintenance kit) to the o-rings on the connector side of 
the sensor (see Figure 3.4 O-Ring Lubrication). 

 

pH or pH/ORP port 

Conductivity/Temperature 
port 

Oxygen port
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            Figure 3.4 O-Ring Lubrication 

 CAUTION: Make sure that there are NO contaminants between 
the O-ring and the sensor. Contaminants that are present under 
the O-ring may cause the O-ring to leak. 

5. Be sure the probe module sensor port is free of moisture and 
then insert the sensor into the correct port. Gently rotate the 
sensor until the two connectors align. 

6. With connectors aligned, screw down the sensor nut using 
the sensor installation tool. 

 

 

 

 

   Figure 3.5 Sensor Installation 

 CAUTION: Do not cross thread the sensor nut. Tighten the nut 
until it is flush with the face of the probe module bulkhead. Do 
not over tighten. 

 

 

   Figure 3.6 Bulkhead Seating 

O-Rings Sensor nut 
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7. Repeat steps 3-6 for any other sensors. 

8. Replace the probe sensor guard. 

  Dissolved Oxygen Sensor Installation 

The YSI 5563 comes with the DO sensor already installed. Refer 
to Section 11.1.2 DO Sensor Replacement for instructions on 
installing the YSI 558 Replaceable DO Module Kit. 

3.4.2 Membrane Cap Selection 

The YSI 5563 is shipped with a YSI 5909 kit that contains 
membrane caps made with 2 mil polyethylene (PE), a material 
which should be ideal for most field applications of the 556. 
However, YSI also offers membrane caps made with two other 
materials (1 mil polyethylene and 1 mil Teflon) which some 
users may also prefer.  All membranes available for the 
556/5563 system provide comparable accuracy if used properly.  
The difference between the two thicknesses of PE is found in the 
trade-off of flow dependence and response time as described 
below. Teflon is offered because some users may prefer to 
continue using the traditional membrane material used by YSI. 
To avoid confusion, the membrane caps are color coded as 
described below and can be ordered in kits as noted: 

1 mil Teflon – Black Caps (Kit = YSI 5906) 
1 mil Polyethylene (PE) – Yellow Caps (Kit = YSI 5908) 
2 mil Polyethylene (PE) – Blue Caps (Kit = YSI 5909) 

The 1 mil Teflon caps will offer traditional, reliable performance 
for most dissolved oxygen applications. The 1 mil PE caps will 
provide a significantly faster dissolved oxygen response (as long 
as your 556 Data Filter is set correctly as described below in 
Sections 10.2 and 10.3.1)) while also giving readings which are 
significantly less flow dependent than the 1 mil Teflon caps.  
Finally, 2 mil PE caps will show a large reduction in flow 
dependence over 1 mil Teflon while not significantly increasing 
the response time. Generally, one of the PE caps is likely to 
provide better performance for your application. 

IMPORTANT: No matter which type of membrane cap you 
select, you will also have to confirm your selection in the 556 
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software from the Sensor menu as described in Section 4 
Sensors. 

3.4.3 Membrane Cap Installation 

NOTE: The YSI 5563 DO sensor (already installed in the probe 
module) was shipped dry. A shipping membrane was installed to 
protect the electrode. A new membrane cap must be installed 
before the first use. 

1. Unscrew and remove the probe sensor guard. 

2. Unscrew, remove, and discard the old membrane cap. 

3. Thoroughly rinse the sensor tip with distilled water. 

4. Prepare the electrolyte according to the directions on the 
electrolyte solution bottle. 

5. Hold the new membrane cap and fill it at least 1/2 full with 
the electrolyte solution. 

6. Screw the membrane cap onto the sensor moderately tight. A 
small amount of electrolyte should overflow. 

 CAUTION: Do not touch the membrane surface. 

7. Screw the probe sensor guard on moderately tight.  

3.5 Transport/Calibration Cup 

The YSI 5563 Probe module has been supplied with a 
convenient transport/calibration cup. This cup is an ideal 
container for calibration of the different sensors, minimizing the 
amount of solution needed. Refer to Section 6 Calibrate. 
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3.5.1 Transport/Calibration Cup Installation 

1. Remove probe sensor guard, if already installed. 

2. Ensure that an o-ring is installed in the o-ring groove on the 
threaded end of the probe module body.  

3. Screw the transport/calibration cup on the threaded end of 
the probe module and securely tighten.  

NOTE: Do not overtighten as this could cause damage to 
the threaded portions. 

 

 

 

 

 

Figure 3.7 Transport/Calibration Cup Installation 

3.6 Instrument/Cable Connection 

Attach the cable to the instrument as follows: 

1. Line up the pins and guides on the cable with the holes and 
indentations on the cable connector at the bottom of the YSI 
556 instrument. See Figure 2.1 Front View of YSI 556 MPS.  

2. Holding the cable firmly against the cable connector, turn 
the locking mechanism clockwise until it snaps into place. 

Remove the cable from the instrument by turning the cable 
connector counterclockwise until the cable disengages from the 
instrument. 

O-ring 
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4. Sensors 
The Sensors Enabled screen allows the user to enable or disable 
each of the sensors and select which membrane material will be 
used for the dissolved oxygen sensor. Disabled sensors will not 
be displayed on the screen in real time or logged to files. 

1. Press the On/off key to display the run screen.  

2. Press the Escape key to display the main menu screen. 

 

Figure 4.1 Main Menu Screen 

3. Use the arrow keys to highlight the Sensor selection. 

4. Press the Enter key to display the sensors enabled screen. 

 

Figure 4.2 Sensors Enabled Screen Before DO Membrane Selection 

Enabled sensor

Disabled sensor
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A black dot to the left of a sensor indicates that sensor is 
enabled. Sensors with an empty circle are disabled. 

Highlight the “DO None” entry as shown above and press Enter 
to display the membrane choice screen. Consult Section 3.4.2 
Membrane Cap Selection for information on the advantages of 
each type of membrane material. Blue membrane caps using 2 
mil polyethylene (PE) were shipped with your YSI 5563 and are 
likely to be the best choice for most 556 field applications. 

 

Figure 4.3 Membrane Selection Screen 

Highlight the desired membrane choice – in this case, 2 mil PE -- 
and press Enter to activate your selection with a dot to the left of 
the screen.  Then press Escape to return to the Sensor menu that 
now shows your DO membrane selection. 

 

Figure 4.4 Sensors Enabled Screen After DO Membrane Selection 
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NOTE: The Temperature sensor cannot be disabled. Most 
other sensors require temperature compensation for accurate 
readings. In addition, the conductivity sensor must be 
activated in order to obtain accurate dissolved oxygen mg/L 
readings. 

5. Use the arrow keys to highlight the sensor you want to 
change, then press the Enter key to enable or disable it. 

6. Repeat step 5 for each sensor you want to change. 

7. Press the Escape key to return to the main menu screen. 
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5. Report 
The Report Setup screen allows the user to select which sample 
parameters and units the YSI 556 MPS will display on the 
screen. It does NOT determine which parameters are logged to 
memory. Refer to Section 4 Sensors. 

1. Press the On/off key to display the run screen.  

2. Press the Escape key to display the main menu screen. 

 

Figure 5.1 Main Menu 

3. Use the arrow keys to highlight the Report selection. 

4. Press the Enter key to display the report setup screen. 

 

Figure 5.2 Report Setup Screen 

Selected for
display

NOT selected
for display
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NOTE: A black dot to the left of a parameter indicates that 
parameter is selected for display. Parameters with an empty 
circle will not be displayed. 

NOTE: You may have to scroll down past the bottom of the 
screen to see all the parameters. 

5. Use the arrow keys to highlight the parameter you want to 
change, then press the Enter key. If you can't find the 
parameter you want, even after scrolling down past the 
bottom of the screen, the sensor used for that parameter is 
disabled. Refer to Section 4 Sensors. 

6. If you selected Temperature, Specific Conductivity, 
Conductivity, Resistance or Total Dissolved Solids, the 
Units screen will appear. 

 

Figure 5.3 Units Screen 

7. Use the arrow keys to select the units desired, then press the 
Enter key to return to the report setup screen. 

If you selected Salinity, Dissolved Oxygen %, Dissolved 
Oxygen mg/L, pH, pH mv or ORP mv, the selection dot will 
simply toggle on or off. 

8. Repeat steps 5 and 6 for each parameter you want to change. 
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NOTE: All parameters may be enabled at the same time. 

 

Figure 5.4 All Parameters Displayed 

9. Press the Escape key to return to the Main menu screen. 
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6. Calibrate 
All of the sensors, except temperature, require periodic 
calibration to assure high performance. You will find specific 
calibration procedures for all sensors that require calibration in 
the following sections. If a sensor listed is not installed in your 
probe module, skip that section and proceed to the next sensor 
until the calibration is complete. 

 CAUTION: Reagents that are used to calibrate and check this 
instrument may be hazardous to your health. Take a moment to 
review Appendix D Health and Safety. Some calibration standard 
solutions may require special handling. 

6.1 Getting Ready to Calibrate 

6.1.1 Containers Needed to Calibrate the Probe Module 

The transport/calibration cup that comes with your probe module 
serves as a calibration chamber for all calibrations and 
minimizes the volume of calibration reagents required. 

Instead of the transport/calibration cup, you may use laboratory 
glassware to perform calibrations. If you do not use the 
transport/calibration cup that is designed for the probe module, 
you are cautioned to do the following: 

 Perform all calibrations with the Probe Sensor Guard 
installed. This protects the sensors from possible physical 
damage. 

 Use a ring stand and clamp to secure the probe module body 
to prevent the module from falling over. Most laboratory 
glassware has convex bottoms. 

 Ensure that all sensors are immersed in calibration solutions. 
Many of the calibrations factor in readings from other 
sensors (e.g., temperature sensor). The top vent hole of the 
conductivity sensor must also be immersed during some 
calibrations. 
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6.1.2 Calibration Tips 

1. If you use the Transport/Calibration Cup for dissolved 
oxygen (DO) calibration, make certain to loosen the seal to 
allow pressure equilibration before calibration. The DO 
calibration is a water-saturated air calibration. 

2. The key to successful calibration is to ensure that the sensors 
are completely submersed when calibration values are 
entered. Use recommended volumes when performing 
calibrations. 

3. For maximum accuracy, use a small amount of previously 
used calibration solution to pre-rinse the probe module. You 
may wish to save old calibration standards for this purpose. 

4. Fill a bucket with ambient temperature water to rinse the 
probe module between calibration solutions. 

5. Have several clean, absorbent paper towels or cotton cloths 
available to dry the probe module between rinses and 
calibration solutions. Shake the excess rinse water off of the 
probe module, especially when the probe sensor guard is 
installed. Dry off the outside of the probe module and probe 
sensor guard. Making sure that the probe module is dry 
reduces carry-over contamination of calibrator solutions and 
increases the accuracy of the calibration. 

6. If you are using laboratory glassware for calibration, you do 
not need to remove the probe sensor guard to rinse and dry 
the sensors between calibration solutions. The inaccuracy 
resulting from simply rinsing the sensor compartment and 
drying the outside of the guard is minimal. 

7. If you are using laboratory glassware, remove the stainless 
steel weight from the bottom of the probe sensor guard by 
turning the weight counterclockwise. When the weight is 
removed, the calibration solutions have access to the sensors 
without displacing a lot of fluid. This also reduces the 
amount of liquid that is carried between calibrations. 

8. Make certain that port plugs are installed in all ports where 
sensors are not installed. It is extremely important to keep 
these electrical connectors dry. 
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6.1.3 Recommended Volumes 

Follow these instructions to use the transport/calibration cup for 
calibration procedures. 

 Ensure that an o-ring is installed in the o-ring groove of the 
transport/calibration cup bottom cap, and that the bottom cap 
is securely tightened.  

NOTE: Do not over-tighten as this could cause damage to 
the threaded portions. 

 Remove the probe sensor guard, if it is installed. 

 Remove the o-ring, if installed, from the probe module and 
inspect the installed o-ring on the probe module for obvious 
defects and, if necessary, replace it with the extra o-ring 
supplied. 

 Some calibrations can be accomplished with the probe 
module upright or upside down. A separate clamp and stand, 
such as a ring stand, is required to support the probe module 
in the inverted position. 

 To calibrate, follow the procedures in the next section, 
Calibration Procedures. The approximate volumes of the 
reagents are specified below for both the upright and upside 
down orientations. 

 When using the Transport/Calibration Cup for dissolved 
oxygen % saturation calibration, make certain that the vessel 
is vented to the atmosphere by loosening the bottom cap or 
cup assembly and that approximately 1/8” of water is present 
in the cup. 

 

Sensor to Calibrate Upright Upside Down 

Conductivity 55ml 55ml 

pH/ORP 30ml 60ml 

Table 6.1 Calibration Volumes 
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6.2 Calibration Procedures 

6.2.1 Accessing the Calibrate Screen 

1. Press the On/off key to display the run screen.  

2. Press the Escape key to display the main menu screen. 

3. Use the arrow keys to highlight the Calibrate selection. 

 

Figure 6.1 Main Menu 

4. Press the Enter key. The Calibrate screen is displayed. 

 

Figure 6.2 Calibrate Screen 
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6.2.2 Conductivity Calibration 

This procedure calibrates specific conductance (recommended), 
conductivity and salinity. Calibrating any one option 
automatically calibrates the other two. 

1. Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Screen. 

2. Use the arrow keys to highlight the Conductivity selection. 
See Figure 6.2 Calibrate Screen. 

3. Press Enter. The Conductivity Calibration Selection Screen 
is displayed. 

 
Figure 6.3 Conductivity Calibration Selection Screen 

4. Use the arrow keys to highlight the Specific Conductance 
selection. 

5. Press Enter. The Conductivity Calibration Entry Screen is 
displayed. 
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Figure 6.4 Conductivity Calibration Entry Screen 

6. Place the correct amount of conductivity standard (see Table 
6.1 Calibration Volumes) into a clean, dry or pre-rinsed 
transport/calibration cup. 

 WARNING: Calibration reagents may be hazardous to 
your health. See Appendix D Health and Safety for more 
information. 

NOTE: For maximum accuracy, the conductivity standard 
you choose should be within the same conductivity range as 
the samples you are preparing to measure. However, we do 
not recommend using standards less than 1 mS/cm. For 
example: 

 For fresh water use a 1 mS/cm conductivity standard. 

 For brackish water use a 10 mS/cm conductivity 
standard. 

 For seawater use a 50 mS/cm conductivity standard. 

NOTE: Before proceeding, ensure that the sensor is as dry 
as possible. Ideally, rinse the conductivity sensor with a 
small amount of standard that can be discarded. Be certain 
that you avoid cross-contamination of solutions. Make 
certain that there are no salt deposits around the oxygen and 
pH/ORP sensors, particularly if you are employing standards 
of low conductivity. 
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7. Carefully immerse the sensor end of the probe module into 
the solution. 

8. Gently rotate and/or move the probe module up and down to 
remove any bubbles from the conductivity cell. 

NOTE: The sensor must be completely immersed past its 
vent hole. Using the recommended volumes from Table 6.1 
Calibration Volumes, should ensure that the vent hole is 
covered. 

9. Screw the transport/calibration cup on the threaded end of 
the probe module and securely tighten. 

NOTE: Do not overtighten as this could cause damage to 
the threaded portions. 

10. Use the keypad to enter the calibration value of the standard 
you are using. 

NOTE: Be sure to enter the value in mS/cm at 25°°°°C. 

11. Press Enter. The Conductivity Calibration Screen is 
displayed. 

 

Figure 6.5 Conductivity Calibration Screen 

12. Allow at least one minute for temperature equilibration 
before proceeding. The current values of all enabled sensors 
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will appear on the screen and will change with time as they 
stabilize. 

13. Observe the reading under Specific Conductance. When the 
reading shows no significant change for approximately 30 
seconds, press Enter. The screen will indicate that the 
calibration has been accepted and prompt you to press Enter 
again to Continue. 

 

Figure 6.6 Calibrated 

14. Press Enter. This returns you to the Conductivity Calibrate 
Selection Screen, See Figure 6.3 Conductivity Calibration 
Selection Screen. 

15. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 

16. Rinse the probe module and sensors in tap or purified water 
and dry. 

6.2.3 Dissolved Oxygen Calibration 

This procedure calibrates dissolved oxygen. Calibrating any one 
option (% or mg/L) automatically calibrates the other. 

1. Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Screen. 
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NOTE: The instrument must be on for at least 20 minutes to 
polarize the DO sensor before calibrating. 

2. Use the arrow keys to highlight the Dissolved Oxygen 
selection. See Figure 6.2 Calibrate Screen. 

3. Press Enter. The dissolved oxygen calibration screen is 
displayed. 

 

Figure 6.7 DO Calibration Screen 

  DO Calibration in % Saturation 

1. Use the arrow keys to highlight the DO% selection. 

2. Press Enter. The DO Barometric Pressure Entry Screen is 
displayed. 

 

Figure 6.8 DO Barometric Pressure Entry Screen 
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3. Place approximately 3 mm (1/8 inch) of water in the bottom 
of the transport/calibration cup. 

4. Place the probe module into the transport/calibration cup. 

NOTE: Make sure that the DO and temperature sensors are 
not immersed in the water. 

5. Engage only 1 or 2 threads of the transport/calibration cup to 
ensure the DO sensor is vented to the atmosphere. 

6. Use the keypad to enter the current local barometric 
pressure. 

NOTE: If the unit has the optional barometer, no entry is 
required. 

NOTE: Barometer readings that appear in meteorological 
reports are generally corrected to sea level and must be 
uncorrected before use (refer to Section 10.10 Calibrate 
Barometer, Step 2). 

7. Press Enter. The DO% saturation calibration screen is 
displayed. 

 

Figure 6.9 DO Sat Calibration Screen  

8. Allow approximately ten minutes for the air in the 
transport/calibration cup to become water saturated and for 



Calibrate  Section 6 
 

YSI Incorporated YSI 556 MPS  Page 47

the temperature to equilibrate before proceeding. The current 
values of all enabled sensors will appear on the screen and 
will change with time as they stabilize. 

9. Observe the reading under DO %. When the reading shows 
no significant change for approximately 30 seconds, press 
Enter. The screen will indicate that the calibration has been 
accepted and prompt you to press Enter again to Continue. 
See Figure 6.6 Calibrated. 

10. Press Enter. This returns you to the DO calibration screen, 
See Figure 6.7 DO Calibration Screen. 

11. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 

12. Rinse the probe module and sensors in tap or purified water 
and dry. 

 DO Calibration in mg/L 

DO calibration in mg/L is carried out in a water sample which 
has a known concentration of dissolved oxygen (usually 
determined by a Winkler titration). 

1. Go to the DO calibrate screen as described in Section 6.2.3 
Dissolved Oxygen Calibration, steps 1 through 3. 

2. Use the arrow keys to highlight the DO mg/L selection. 

3. Press Enter. The DO mg/L Entry Screen is displayed. 
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Figure 6.10 DO mg/L Entry Screen 

4. Place the probe module in water with a known DO 
concentration. 

NOTE: Be sure to completely immerse all the sensors. 

5. Use the keypad to enter the known DO concentration of the 
water. 

6. Press Enter. The Dissolved Oxygen mg/L Calibration 
Screen is displayed. 

 

Figure 6.11 DO mg/L Calibration Screen 
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7. Stir the water with a stir bar, or by rapidly moving the probe 
module, to provide fresh sample to the DO sensor. 

8. Allow at least one minute for temperature equilibration 
before proceeding. The current values of all enabled sensors 
will appear on the screen and will change with time as they 
stabilize. 

9. Observe the DO mg/L reading, when the reading is stable 
(shows no significant change for approximately 30 seconds), 
press Enter. The screen will indicate that the calibration has 
been accepted and prompt you to press Enter again to 
Continue.  

10. Press Enter. This returns you to the DO calibration screen. 
See Figure 6.7 DO Calibration Screen. 

11. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 

12. Rinse the probe module and sensors in tap or purified water 
and dry. 

6.2.4 pH Calibration 

1. Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Screen. 

2. Use the arrow keys to highlight the pH selection. See Figure 
6.2 Calibrate Screen. 

3. Press Enter. The pH calibration screen is displayed. 
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Figure 6.12 pH Calibration Screen 

 Select the 1-point option only if you are adjusting a previous 
calibration. If a 2-point or 3-point calibration has been 
performed previously, you can adjust the calibration by 
carrying out a one point calibration. The procedure for this 
calibration is the same as for a 2-point calibration, but the 
software will prompt you to select only one pH buffer. 

 Select the 2-point option to calibrate the pH sensor using 
only two calibration standards. Use this option if the media 
being monitored is known to be either basic or acidic. For 
example, if the pH of a pond is known to vary between 5.5 
and 7, a two-point calibration with pH 7 and pH 4 buffers is 
sufficient. A three point calibration with an additional pH 10 
buffer will not increase the accuracy of this measurement 
since the pH is not within this higher range. 

 Select the 3-point option to calibrate the pH sensor using 
three calibration solutions. In this procedure, the pH sensor 
is calibrated with a pH 7 buffer and two additional buffers. 
The 3-point calibration method assures maximum accuracy 
when the pH of the media to be monitored cannot be 
anticipated. The procedure for this calibration is the same as 
for a 2-point calibration, but the software will prompt you to 
select a third pH buffer. 

4. Use the arrow keys to highlight the 2-point selection. 

5. Press Enter. The pH Entry Screen is displayed. 
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Figure 6.13 pH Entry Screen 

6. Place the correct amount (see Table 6.1 Calibration 
Volumes) of pH buffer into a clean, dry or pre-rinsed 
transport/calibration cup. 

 WARNING: Calibration reagents may be hazardous to your 
health. See Appendix D Health and Safety for more 
information. 

NOTE: For maximum accuracy, the pH buffers you choose 
should be within the same pH range as the water you are 
preparing to sample. 

NOTE: Before proceeding, ensure that the sensor is as dry 
as possible. Ideally, rinse the pH sensor with a small amount 
of buffer that can be discarded. Be certain that you avoid 
cross-contamination of buffers with other solutions. 

7. Carefully immerse the sensor end of the probe module into 
the solution. 

8. Gently rotate and/or move the probe module up and down to 
remove any bubbles from the pH sensor. 

NOTE: The sensor must be completely immersed. Using the 
recommended volumes from Table 6.1 Calibration Volumes, 
should ensure that the sensor is covered. 
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9. Screw the transport/calibration cup on the threaded end of 
the probe module and securely tighten. 

NOTE: Do not overtighten as this could cause damage to 
the threaded portions. 

10. Use the keypad to enter the calibration value of the buffer 
you are using at the current temperature.  

NOTE: pH vs. temperature values are printed on the labels 
of all YSI pH buffers. 

11. Press Enter. The pH calibration screen is displayed. 

 

Figure 6.14 pH Calibration Screen 

12. Allow at least one minute for temperature equilibration 
before proceeding. The current values of all enabled sensors 
will appear on the screen and will change with time as they 
stabilize. 

13. Observe the reading under pH, when the reading shows no 
significant change for approximately 30 seconds, press 
Enter. The screen will indicate that the calibration has been 
accepted and prompt you to press Enter again to Continue. 

14. Press Enter. This returns you to the Specified pH 
Calibration Screen, See Figure 6.13 pH Entry Screen. 
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15. Rinse the probe module, transport/calibration cup and 
sensors in tap or purified water and dry. 

16. Repeat steps 6 through 13 above using a second pH buffer. 

17. Press Enter. This returns you to the pH Calibration Screen, 
See Figure 6.12 pH Calibration Screen. 

18. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 

19. Rinse the probe module and sensors in tap or purified water 
and dry. 

6.2.5 ORP Calibration 

1. Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Screen. 

2. Use the arrow keys to highlight the ORP selection. See 
Figure 6.2 Calibrate Screen.  

3. Press Enter. The ORP calibration screen is displayed. 

 

Figure 6.15 Specified ORP Calibration Screen 

4. Place the correct amount (see Table 6.1 Calibration 
Volumes) of a known ORP solution (we recommend Zobell 
solution) into a clean, dry or pre-rinsed transport/calibration 
cup. 
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 WARNING: Calibration reagents may be hazardous to your 
health. See Appendix D Health and Safety for more 
information. 

NOTE: Before proceeding, ensure that the sensor is as dry 
as possible. Ideally, rinse the ORP sensor with a small 
amount of solution that can be discarded. Be certain that you 
avoid cross-contamination with other solutions. 

5. Carefully immerse the sensor end of the probe module into 
the solution. 

6. Gently rotate and/or move the probe module up and down to 
remove any bubbles from the ORP sensor. 

NOTE: The sensor must be completely immersed. Using the 
recommended volumes from Table 6.1 Calibration Volumes 
should ensure that the sensor is covered. 

7. Screw the transport/calibration cup on the threaded end of 
the probe module and securely tighten. 

NOTE: Do not overtighten as this could cause damage to 
the threaded portions. 

8. Use the keypad to enter the correct value of the calibration 
solution you are using at the current temperature. Refer to 
Table 6.2 Zobel Solution Values. 

Temperature °C Zobell Solution Value, mV 
-5 270.0 
0 263.5 
5 257.0 

10 250.5 
15 244.0 
20 237.5 
25 231.0 
30 224.5 
35 218.0 
40 211.5 
45 205.0 
50 198.5 

Table 6.2 Zobel Solution Values 



Calibrate  Section 6 
 

YSI Incorporated YSI 556 MPS  Page 55

9. Press Enter. The ORP calibration screen is displayed. 

 

Figure 6.16 ORP Calibration Screen 

10. Allow at least one minute for temperature equilibration 
before proceeding. The current values of all enabled sensors 
will appear on the screen and will change with time as they 
stabilize. 

NOTE: Verify that the temperature reading matches the 
value you used in Table 6.2 Zobel Solution Values.  

11. Observe the reading under ORP, when the reading shows no 
significant change for approximately 30 seconds, press 
Enter. The screen will indicate that the calibration has been 
accepted and prompt you to press Enter again to Continue. 

12. Press Enter. This returns you to the Calibrate Screen. See 
Figure 6.2 Calibrate Screen. 

13. Rinse the probe module and sensors in tap or purified water 
and dry. 



Section 6  Calibrate 
 

 YSI 556 MPS YSI Incorporated Page 56 

6.3 Return to Factory Settings 

1. Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Screen. 

2. Use the arrow keys to highlight the Conductivity selection. 
See Figure 6.2 Calibrate Screen. 

NOTE: We will use the Conductivity sensor as an example; 
however, this process will work for any sensor. 

3. Press Enter. The Conductivity Calibration Selection Screen 
is displayed. See Figure 6.3 Conductivity Calibration 
Selection Screen. 

4. Use the arrow keys to highlight the Specific Conductance 
selection. 

5. Press Enter. The Conductivity Calibration Entry Screen is 
displayed. See Figure 6.4 Conductivity Calibration Entry 
Screen. 

6. Press and hold the Enter key down and press the Escape 
key. 

 

Figure 6.17 ORP Calibration Screen 

7. Use the arrow keys to highlight the YES selection. 
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CAUTION: This returns a sensor to the factory settings. For 
example, in selecting to return specific conductance to the 
factory setting, salinity and conductivity will automatically 
return to their factory settings. 

8. Press Enter. This returns you to the Conductivity Calibrate 
Selection Screen, See Figure 6.3 Conductivity Calibration 
Selection Screen. 

9. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 
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7. Run 
The Run screen displays data from the sensors in real-time and 
allows the user to log sample data to memory for later analysis. 
Refer to Section 9 Logging for details on logging sample data. 

7.1 Real-Time Data 

NOTE: Before measuring samples you must prepare the probe 
module (refer to Section 3.4 Preparing the Probe Module), 
attach the probe module to the instrument (refer to Section 3.6 
Instrument/Cable Connection) and calibrate the sensors (refer to 
Section 6 Calibrate). 

1. Press the On/off key.  

OR select Run from the main menu to display the run screen. 

 

Figure 7.1 Run Screen 

2. Make sure the probe sensor guard is installed. 

3. Place the probe module in the sample. Be sure to completely 
immerse all the sensors. 

4. Rapidly move the probe module through the sample to 
provide fresh sample to the DO sensor. 

5. Watch the readings on the display until they are stable. 
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6. Refer to Section 9 Logging for instructions on logging 
sample data. 
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8. File 
The File menu allows the user to view, upload or delete sample 
data and calibration record files stored in the YSI 556 MPS. 

8.1 Accessing the File Screen 

1. Press the On/off key to display the run screen.  

2. Press the Escape key to display the main menu screen. 

 

Figure 8.1 Main Menu Screen 

3. Use the arrow keys to highlight the File selection. 

4. Press the Enter key. The file screen is displayed.  

 

Figure 8.2 File Screen 
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8.2 Directory 

1. Go to the file screen as described in Section 8.1 Accessing 
the File Screen. 

2. Use the arrow keys to highlight the Directory selection. See 
Figure 8.2 File Screen. 

3. Press the Enter key. The file list screen is displayed.  

NOTE: Files are listed in the order in which they are logged 
to memory. Sample Data files have the file extension .dat, 
while Calibration Record files have the file extension .glp. 

 

Figure 8.3 File List Screen 

4.  Use the arrow keys to highlight a file. 

5. Press the Enter key. The file details screen is displayed. 
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Figure 8.4 File Details Screen 

6. Press the Enter key to view the file data. Refer to Section 
8.3 View File for details.  

7. Press the Escape key repeatedly to return to the main menu 
screen. 

8.3 View File  

1. Go to the file screen as described in Section 8.1 Accessing 
the File Screen. See Figure 8.2 File Screen. 

2. Use the arrow keys to highlight the View file selection. 

3. Press the Enter key. A list of files is displayed. See Figure 
8.3 File List Screen. 

4. Use the arrow keys to highlight an individual file. 

NOTE: You may have to scroll down to see all the files. 

5. Press the Enter key. The file data is displayed with the file 
name at the top of the display.  

NOTE: If no file name was specified, the data is stored 
under the default name NONAME1.dat. 
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Figure 8.5 File Data Screen 

6. Use the arrow keys to scroll horizontally and/or vertically to 
view all the data. 

7. Press the Escape key repeatedly to return to the main menu 
screen. 

8.4 Upload to PC 

EcoWatch for Windows must be used as the PC software 
interface to the YSI 556 MPS. Refer to Appendix G EcoWatch 
for more information. EcoWatch for Windows is available at no 
cost via a download from the YSI Web Site (www.ysi.com) or 
by contacting YSI Customer Support. Refer to Appendix E 
Customer Service. 

8.4.1 Upload Setup 

1. Disconnect the YSI 5563 Probe Module from the YSI 556 
MPS instrument. 

2. Connect the YSI 556 MPS to a serial (Comm) port of your 
computer via the 655173 PC Interface cable as shown in the 
following diagram: 
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            Figure 8.6 Computer/Instrument Interface  

3. Open EcoWatch for Windows on your computer. 

NOTE: See Appendix G EcoWatch for installation 
instructions. 

4. Click on the sonde/probe icon  in the upper toolbar. 

5. Set the Comm port number to match the port the YSI 556 
MPS is connected to. After this setup procedure, the 
following screen will be present on your PC monitor: 

 

556 MPS

655173 PC
Interface Cable

DE-9 PC Serial Port

Computer with 
EcoWatch for 
Windows 
Installed 
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8.4.2 Uploading a .DAT File 

1. Setup the instrument as described in Section 8.4.1 Upload 
Setup. 

2. Go to the YSI 556 MPS file screen as described in Section 
8.1 Accessing the File Screen. 

3. Use the arrow keys to highlight the Upload to PC selection. 
See Figure 8.2 File Screen. 

4. Press the Enter key. The file list screen is displayed. See 
Figure 8.3 File List Screen. 

5. Use the arrow keys to highlight the DAT file that you wish 
to transfer and press Enter, both the YSI 556 MPS and PC 
displays show the progress of the file transfer. 
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Figure 8.7 File Transfer Progress Screen 

NOTE: After transfer, the file will be located in the 
C:\ECOWWIN\DATA folder of your PC, designated with a 
.DAT extension. 

6. After the file transfer is complete, close the terminal window 
(small window on the PC) by clicking on the “X” at its upper 
right corner. 

 

 

Click on X to 
close window
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7. Press the Escape key on the YSI 556 MPS repeatedly to 
return to the main menu screen. 

8.4.3 Uploading a Calibration Record (.glp) File 

For more information on the calibration record, Refer to 
Appendix H Calibration Record Information. 

1. Setup up the instrument as described in Section 8.4.1 Upload 
Setup. 

2. Go to the YSI 556 MPS file screen as described in Section 
8.1 Accessing the File Screen. 

3. Use the arrow keys to highlight the Upload to PC selection. 
See Figure 8.2 File Screen. 

4. Press the Enter key. The file list screen is displayed. See 
Figure 8.3 File List Screen. 

5. Use the arrow keys to highlight the calibration record file 
that you wish to transfer and press Enter. 

6. You will then be given a choice of uploading the file in three 
formats; Binary, Comma & “” Delimited, and ASCII 
Text. 

NOTE: The binary format is reserved for future YSI 
software packages. 

7. Choose an option and press Enter, both the YSI 556 and PC 
displays show the progress of the file transfer. 

NOTE: After transfer, the file will be located in the 
C:\ECOWWIN\DATA folder of your PC, designated with the 
appropriate file extension. 

NOTE: To view the Calibration Record data after upload, 
simply open the .txt file in a general text editor such as 
Wordpad or Notepad. 
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8. After the file transfer is complete, close the terminal window 
(small window on the PC) by clicking on the “X” at its upper 
right corner. 

9. Press the Escape key repeatedly to return to the main menu 
screen. 

8.5 File Memory 

1. Go to the file screen as described in Section 8.1 Accessing 
the File Screen.  

2. Use the arrow keys to highlight the File memory selection. 
See Figure 8.2 File Screen. 

3. Press the Enter key. The file bytes used screen is displayed. 

 

Figure 8.8 File Bytes Used Screen 

4. The amount of free memory is listed in line 4 of the file 
bytes used screen.  

NOTE: If the amount of free memory is low, it may be time 
to delete all files (after first uploading all data to a PC). 
Refer to Section 8.6 Delete All Files. 

5. Press the Escape key repeatedly to return to the main menu 
screen. 
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8.6 Delete All Files 

NOTE: It is not possible to delete individual files in order to free 
up memory. The only way to free up memory is to delete ALL 
files present. Take care to transfer all files to your computer 
(refer to Section 8.4 Upload to PC) before deleting them. 

1. Go to the file screen as described in Section 8.1 Accessing 
the File Screen. 

2. Use the arrow keys to highlight the Delete all files selection. 
See Figure 8.2 File Screen. 

3. Press the Enter key. The Delete all Files screen is displayed. 

 

Figure 8.9 Delete All Files Screen 

4. Use the arrow keys to highlight the Delete selection. 

5. Press the Enter key.  
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Figure 8.10 Deleting 

The progress of file deletion is displayed in bar graph 
format. 

NOTE: Deleting all files in the directory will not change 
any information in the site list.  

6. Press the Escape key repeatedly to return to the main menu 
screen. 
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9. Logging 

9.1 Accessing the Logging Setup Screen 

1. Press the On/off key to display the run screen.  

2. Press the Escape key to display the main menu screen. 

 

Figure 9.1 Main Menu 

3. Use the arrow keys to highlight the Logging setup selection. 

4. Press the Enter key. The logging setup screen is displayed. 

 

Figure 9.2 Logging Setup Screen  
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9.2 Setting Logging Interval 

Follow steps below to set the interval for logging a data stream.  

NOTE: If you do not specify an interval, the instrument will use 
a default interval setting of 1 second. 

NOTE: It is not necessary to set a logging interval when logging 
a single sample. 

1. Go to the logging setup screen as described in Section 9.1 
Accessing the Logging Setup Screen.  

2. Use the keypad to enter an interval between 1 second and 15 
minutes. Refer to Section 2.9 Keypad Use. 

NOTE: The interval field has hour, minute and second entry 
fields. Any entry over 15 minutes will change automatically 
to a 15-minute setting. 

3. Press the Enter key. The data stream interval is set. 

4. Press the Escape key repeatedly to return to the main menu 
screen. 

9.3 Storing Barometer Readings 

NOTE: The Store barometer option is only available on 
instruments that are equipped with the optional barometer. 

1. Go to the logging setup screen as described in Section 9.1 
Accessing the Logging Setup Screen. 

2. Use the arrow keys to highlight the Store barometer 
selection. See Figure 9.2 Logging Setup Screen. 

3. Press the Enter key until a check mark is entered in the box 
next to the store barometer selection if you want to log 
barometric readings.  

OR press the Enter key until the box next to the barometer 
selection is empty if you do not want to log barometric 
readings. 
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Figure 9.3 Store Barometer 

4. Press the Escape key repeatedly to return to the main menu 
screen. 

9.4 Creating a Site List 

The site list option allows you to define file and site descriptions 
in the office or laboratory before moving to field logging studies. 
This is usually more convenient than entering the information at 
the site and is particularly valuable if you are visiting certain 
sites on a regular basis. The following section describes how to 
set up site lists which contain entries designated “Site 
Descriptions” that will be instantly available to the user in the 
field to facilitate the logging of data with pre-established naming 
of files and sites. There are two kinds of Site Descriptions 
available for use in Site lists: 

• Site Descriptions associated with applications where data 
from a single site is always logged to a single file. This type 
is referred to as a “Single-Site Description” and is 
characterized by two parameters – a file name and a site 
name. Files logged to YSI 556 MPS memory under a Single-
Site Description will be characterized primarily by the file 
name, but will also have the Site name attached, so that it is 
viewable in either the YSI 556 MPS File directory or in 
EcoWatch for Windows after upload to a PC 
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• Site Descriptions associated with applications where data 
from multiple sites are logged to a single file. This type is 
referred to as a “Multi-site Description” and is characterized 
by three parameters – a file name, a site name, and a site 
number. Files logged to YSI 556 MPS memory under a 
Multi-site Description are characterized by a file name, but 
not a site name, since multiple sites are involved. However, 
each data point has a Site Number attached to it so that the 
user can easily determine the sampling site when viewing the 
data from the YSI 556 MPS File menu or processing the data 
in EcoWatch for Windows after upload to a PC. 

 

Figure 9.4 Single-Site Descriptions 

 

Figure 9.5 Multiple-Site Descriptions 

Site List 

Single-Site Descriptions 
with Different File 
Names 

Site List 

Multi-Site Descriptions 
with the Same File 
Name 
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NOTE: Site lists containing Single Site Descriptions are usually 
input with the designation Store Site Number INACTIVE in the 
YSI 556 MPS Logging setup menu. Thus, no site numbers 
appear in the first Site list example. Conversely, Site lists 
containing Multi-Site Descriptions MUST be input with the 
Store Site Number selection ACTIVE as shown in the second 
example. 

To create a site list: 

1. Go to the logging setup screen as described in Section 9.1 
Accessing the Logging Setup Screen. 

2. Use the arrow keys to highlight the Use site list selection.  

3. Press the Enter key. A check mark is entered in the box next 
to the use site list selection and two new entries appear on 
the logging setup screen. See Figure 9.6 Logging Setup 
Screen. 

 

Figure 9.6 Logging Setup Screen 

4. Use the arrow keys to highlight the Store site number 
selection. 

5. If you are creating Multi-Site Descriptions (which require 
that the site number be stored in your data files), press the 
Enter key until a check mark appears in the box next to the 
store site number selection.  
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OR Press the Enter key until the box next to the store site 
number selection is empty, to create Single-Site 
Descriptions. The site name will be stored in the header of 
your data files. 

6. Use the arrow keys to highlight the Edit site list selection. 

7. Press the Enter key. The edit site list screen is displayed. 
See Figure 9.7 Edit Site List Screen. The Filename field is 
ready for input. 

 

 Figure 9.7 Edit Site List Screen 

8. Use the keypad to enter a filename up to 8 characters in 
length. Refer to Section 2.9 Keypad Use. 

9. Press the Enter key. The cursor moves to the right for the 
entry of a Site name. 

10. Use the keypad to enter a site name up to 11 characters in 
length. Refer to Section 2.9 Keypad Use. 

NOTE: If the store site number selection is not checked, 
skip to Step 13. 

11. Press the Enter key. The cursor moves to the site number 
entry position. 
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12. Use the keypad to enter a site number up to 7 characters in 
length. Refer to Section 2.9 Keypad Use. 

13. Press Enter. The cursor moves to the next filename entry 
position. 

14. Repeat Steps 8 to 13 until all filenames and sites have been 
entered. 

15. Press Escape repeatedly to return to the main menu screen. 

9.5 Editing a Site List 

1. Go to the logging setup screen as described in Section 9.1 
Accessing the Logging Setup Screen. 

2. Use the arrow keys to highlight the Edit Site List selection. 
See Figure 9.6 Logging Setup Screen. 

3. Press the Enter key. The edit site list screen is displayed. 

4. Edit the site list using the keystrokes described below. 

NOTE: Editing the site list will not have any effect on files 
stored in the instrument memory. 
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                        Figure 9.8 Keystrokes for Editing Site List 

 

 

 

 

 
 

To MOVE a site: 
Use the arrow keys 
to highlight a site. 
Press the Up or 
Down arrow key 
while holding down 
the Enter key. 

To INSERT a site 
above another site: 
Use the arrow keys 
to highlight the site. 
Press the Right 
arrow key while 
holding down the 
Enter key. Use 
keypad to input 
letters. Refer to 
Section 2.9 Keypad 
Use. 

To DELETE a site: 
Use the arrow keys to 
highlight a site. Press 
the Left arrow key 
while holding down 
the Enter key. 

To use the same file 
name as the previous 
site: Leave the 
filename blank. 
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9.6 Logging Data Without a Site List 

1. Follow Steps 1 through 5 in Section 7.1 Real-Time Data. 

2. Use the arrow keys to highlight the Log one sample 
selection on the run screen if only a single sample is being 
logged. 

OR Use the arrow keys to highlight the Start logging 
selection on the run screen if a data stream is being logged. 

 

Figure 9.9 Run Screen 

3. Press the Enter key. The Enter information screen is 
displayed. 

 

Figure 9.10 Enter Information Screen 
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NOTE: The last filename used will be displayed. 

4. Use the keypad to enter a file name. Refer to Section 2.9 
Keypad Use.  

NOTE: The instrument will assign a default file name of 
NONAME if no file name is specified. 

5. Press the Enter key to input the file name. 

6. Use the arrow keys to highlight the Site description field in 
the enter information screen. 

NOTE: Entering a Site Description is optional. You may 
leave the Site Description blank and skip to Step 9. 

7. Use the keypad to enter a site description name. Refer to 
Section 2.9 Keypad Use.  

8. Press the Enter key to input the site description. 

NOTE: If you want to change the logging setup, such as 
sampling interval or storing the barometer reading, use the 
arrow keys to highlight the Configure field, press the Enter 
key, then refer to Section 9.2 Setting Logging Interval or 9.3 
Storing Barometer Readings for details. 

9. Use the arrow keys to highlight the OK field in the center of 
the information screen.  

10. Press the Enter key to start logging. 

NOTE: If the parameter mismatch screen is displayed, refer 
to Section 9.8 Adding Data to Existing Files. 

11. If a single point is being logged, the header on the run screen 
changes momentarily from Menu to Sample logged to 
confirm that the point was successfully logged. Skip to Step 
13. 
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Figure 9.11 Sample Logged Screen 

If a continuous stream of points is being logged, the start 
logging entry in the run screen changes from Start logging 
to Stop logging.  

 

Figure 9.12 Logging Screen 

12. At the end of the logging interval, press Enter to stop 
logging. 

13. Refer to Section 8.3 View File to view the data on the 
instrument display. 
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9.7 Logging Data With a Site List 

1. If you have not already created a site list, refer to Section 9.4 
Creating a Site List. 

2. Follow Steps 1 through 5 in Section 7.1 Real-Time Data. 

3. Use the arrow keys to highlight the Log one sample 
selection on the run screen if only a single sample is being 
logged. 

OR Use the arrow keys to highlight the Start logging 
selection on the run screen if a data stream is being logged. 
See Figure 9.9 Run Screen. 

4. Press the Enter key. The Pick a site screen is displayed. 

 

Figure 9.13 Pick a Site Screen 

5. Use the arrow keys to highlight the site of your choice. 

NOTE: If the site of your choice is grayed out in the site list, 
refer to Section 9.8 Adding Data to Existing Files.  

NOTE: Refer to Section 9.5 Editing a Site List if you want 
to edit the site list. 

6. Press the Enter key to start logging. 
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NOTE: If the parameter mismatch screen is displayed, refer 
to Section 9.8 Adding Data to Existing Files. 

7. If a single point is being logged, the header on the run screen 
changes momentarily from Menu to Sample logged to 
confirm that the point was successfully logged. See Figure 
9.11 Sample Logged Screen. Skip to Step 9. 

If a continuous stream of points is being logged, the start 
logging entry in the run screen changes from Start logging 
to Stop logging. See Figure 9.12 Logging Screen. 

8. At the end of the logging interval, press Enter to stop 
logging. 

9. Refer to Section 8.3 View File to view the data on the 
instrument display. 

9.8 Adding Data to Existing Files 

In order to add new data to an existing file, the current logging 
and sensor setup must be exactly the same as when the file was 
created. The following settings must be the same: 

• Sensors enabled (refer to Section 4 Sensors) 

• Store Barometer (refer to Section 9.3 Storing 
Barometer Readings) 

• Store Site Number (refer to Section 9.4 Creating a Site 
List) 

If the current logging setup is not exactly the same as when the 
file was created, a parameter mismatch screen is displayed.  
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Figure 9.14 Parameter Mismatch Screen 

NOTE: The right column shows parameters used when the 
file was created. The left column shows current parameters. 

1. Press the Down Arrow key to scroll down and find the 
mismatch(es). 

2. Use the following chart to resolve the mismatch(es). 

Mismatch Action Reference 
Sensor(s) missing 
from left column 

Enable the missing 
sensor(s) 

Section 4 Sensors 

Extra sensor(s) listed 
in left column 

Disable the extra 
sensor(s) 

Section 4 Sensors 

Barometer missing 
from left column, 
but present in right 
column 

Enable the Store 
Barometer setting 

Section 9.3 Storing 
Barometer Readings 

Barometer present in 
left column, but 
missing from right 
column 

Disable the Store 
Barometer setting 

Section 9.3 Storing 
Barometer Readings 

Store Site Number 
missing from left 
column, but present 
in right column 

Enable the Store Site 
Number setting 

Section 9.4 Creating a 
Site List 

Store Site Number 
present in left 
column, but missing 
from right column 

Disable the Store Site 
Number setting 

Section 9.4 Creating a 
Site List 
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3. Return to Section 9.6 Logging Data Without a Site List or 
9.7 Logging Data With a Site List. 
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10. System Setup 
The YSI 556 MPS has a number of features that are user-
selectable or can be configured to meet the user’s preferences. 
Most of these choices are found in the System setup menu. 

10.1 Accessing the System Setup Screen 

1. Press the On/off key to display the run screen. See Figure 
2.1 Front View of YSI 556 MPS. 

2. Press the Escape key to display the main menu screen. 

3. Use the arrow keys to highlight the System setup selection. 

 

Figure 10.1 Main Menu 

4. Press the Enter key. The system setup screen is displayed. 
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Figure 10.2 System Setup Screen 

NOTE: The first line of the System setup menu shows the 
current software version of your YSI 556 MPS. As software 
enhancements are introduced, you will be able to upgrade 
your YSI 556 MPS from the YSI Web site. Refer to Section 
11.2 Upgrading YSI 556 MPS Software for details. 

 

10.2 Date and Time Setup 

1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  

2. Use the arrow keys to highlight the Date & time selection 
on the system setup screen. See Figure 10.2 System Setup 
Screen. 

3. Press Enter. The date and time setup screen is displayed.  
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Figure 10.3 Date Setup Screen 

NOTE: A black dot to the left of a date format indicates that 
format is selected. 

4. Use the arrow keys to highlight your desired date format. 

5. Press Enter.  

6. Use the arrow keys to highlight the 4-digit year selection. 

7. Press Enter. A check mark appears in the check box next to 
the 4-digit year selection. 

NOTE: If unchecked, a 2-digit year is used. 

8. Use the arrow keys to highlight the Date selection. 

9. Press Enter. A cursor appears over the first number in the 
date. 

10. Enter the proper number from the keypad for the highlighted 
date digit. The cursor moves automatically to the next date 
digit. Refer to Section 2.9 Keypad Use for more keypad 
information. 

11. Repeat Step 10 until all date digits are correct. 

Currently selected
date format

4-digit year 
selected
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12. Press Enter to input the specified date. 

13. Use the arrow keys to highlight the Time selection. 

14. Press Enter. A cursor appears over the first number in the 
time selection. 

15. Enter the proper number from the keypad for the highlighted 
time digit. The cursor moves automatically to the next time 
digit. 

NOTE: Use military format when entering time. For 
example, 2:00 PM is entered as 14:00. 

16. Repeat Step 15 until all time digits are correct. 

17. Press Enter to input the correct time. 

18. Press the Escape key repeatedly to return to the Main menu 
screen. 

10.3 Data Filter 

The Data Filter is a software filter that eliminates sensor noise 
and provides more stable readings. 

NOTE: YSI recommends using the default values for the 
data filter for most field applications. 

However, users who are primarily interested in a fast response 
from their dissolved oxygen sensor should consider a change of 
the default time constant setting of 8 seconds to one of 2 
seconds. This change can be made according to the instructions 
in Section 10.3.1 Changing the Data Filter Settings below. The 
disadvantage of lowering the time constant is that field pH 
readings may appear somewhat noisy if the cable is in motion. 

10.3.1 Changing the Data Filter Settings 

1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  
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2. Use the arrow keys to highlight the Data filter selection. See 
Figure 10.1 Main Menu. 

3. Press the Enter key. The Data filter setup screen is 
displayed. 

 

Figure 10.4 Data Filter Screen 

4. With Enabled highlighted, press the Enter key to Enable or 
Disable the data filter. A black dot to the left of the selection 
indicates the data filter is enabled. 

5. Use the arrow keys to highlight the Time constant field. 

NOTE: This value is the time constant in seconds for the 
software data filter. Increasing the time constant will result 
in greater filtering of the data, but will also slow down the 
apparent response of the sensors.  

6. Use the keypad to enter a value. The default value is 8 and 
this value is ideal for most 556 field applications. As 
described in Section 10.3 Data Filter above, users who wish 
to decrease the response time of the DO readings at the 
expense of some noise for the pH readings determined 
concurrently, should change the Time Constant to a value of 
2. 

7. Press the Enter key to enter the time constant.  
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8. Use the arrow keys to highlight the Threshold field. 

NOTE: This value determines when the software data filter 
will engage/disengage, speeding the response to large 
changes in a reading. When the difference between two 
consecutive readings is larger than the threshold, then the 
reading is displayed unfiltered. When the difference between 
two consecutive readings drops below the threshold, 
readings will be filtered again.  

9. Use the keypad to enter a value. The default value is 0.01. 

10. Press the Enter key to enter the threshold. 

11. Press the Escape key repeatedly to return to the Main menu 
screen. 

10.4 Shutoff Time 

The YSI 556 MPS shuts off automatically after 30 minutes of 
inactivity. The shut off time may be changed as described below. 

1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  

2. Use the arrow keys to highlight the Shutoff time selection 
on the system setup screen. See Figure 10.2 System Setup 
Screen. 

3. Use the keypad to enter a value from 0 to 60 minutes. The 
default value is 30. 

NOTE: To disable the automatic shutoff feature, enter a 
zero (0). 

4. Press the Enter key to enter the correct shutoff time. 

5. Press the Escape key repeatedly to return to the main menu 
screen. 
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10.5 Comma Radix 

The user can toggle between a period (default) and comma for 
the radix mark by selecting this item and pressing the Enter key 
as follows: 

1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  

2. Use the arrow keys to highlight the Comma radix selection 
on the system setup screen. See Figure 10.2 System Setup 
Screen. 

3. Press the Enter key. A check mark appears in the check box 
next to the comma radix selection indicating that the radix 
mark is a comma. 

10.6 ID 

This selection allows you to enter an identification name/number 
for your YSI 556 MPS. This ID name/number is logged in the 
header of each file. 

1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen. 

2. Use the arrow keys to highlight the ID selection. See Figure 
10.1 Main Menu. 

3. Use the keypad to enter an alphanumeric ID up to 15 
characters in length. Refer to Section 2.9 Keypad Use. 

4. Press the Enter key to enter the ID. 

5. Press the Escape key repeatedly to return to the main menu 
screen. 

10.7 GLP Filename 

This selection allows you to enter a different filename for the 
YSI 556 MPS Calibration Record file. 
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NOTE: The default filename is the “556 PC board Serial 
Number.glp.” 

6. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen. 

7. Use the arrow keys to highlight the GLP Filename 
selection. See Figure 10.1 Main Menu. 

8. Use the keypad to enter a filename up to 8 characters in 
length. Refer to Section 2.9 Keypad Use. 

9. Press the Enter key to enter the new filename. 

Press the Escape key repeatedly to return to the main menu 
screen. 

10.8 TDS Constant 

This selection allows you to set the constant used to calculate 
Total Dissolved Solids (TDS). TDS in g/L is calculated by 
multiplying this constant times the specific conductance in 
mS/cm. 

10.8.1 Changing the TDS Constant 

1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen. 

2. Use the arrow keys to highlight the TDS Constant selection. 
See Figure 10.1 Main Menu. 

3. Use the keypad to enter a value. Refer to Section 2.9 Keypad 
Use. The default value is 0.65. 

4. Press the Enter key to enter the correct TDS constant. 

5. Press the Escape key repeatedly to return to the main menu 
screen. 
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10.9 Barometer Units 

The following information is only for instruments with the 
barometer option.  

1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  

2. Use the arrow keys to highlight the Barometer units 
selection on the system setup screen. See Figure 10.2 System 
Setup Screen. 

3. Press the Enter key. The Barometer units screen will appear. 

 

Figure 10.5 Barometer Units Screen 

A black dot indicates the currently selected units.  

4. Use the arrow keys to highlight your desired barometric unit. 

5. Press the Enter key to select your choice. A black dot will 
appear in the circle next to your selected units. 

6. Press the Escape key repeatedly to return to the main menu 
screen. 
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10.10 Calibrate Barometer 

The optional barometer has been factory calibrated to provide 
accurate readings. However, some sensor drift may occur over 
time, requiring occasional calibration by the user, as follows: 

1. Determine your local barometric pressure from an 
independent laboratory barometer or from your local weather 
service. 

2. If the barometric pressure (BP) reading is from your local 
weather station, reverse the equation that corrects it to sea 
level. 

NOTE: For this equation to be accurate, the barometric 
pressure units must be in mm Hg. 

True BP = (Corrected BP) – [2.5 * (Local Altitude/100)] 

3. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  

4. Use the arrow keys to highlight the Calibrate barometer 
selection on the system setup screen. See Figure 10.2 System 
Setup Screen. 

5. Press the Enter key. The Calibrate Barometer screen is 
displayed. 
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6. Use the keypad to input the known barometric pressure value 
as determined in Step 2.  

7. Press the Enter key. The new barometer reading is displayed 
as well as the approximate offset from the factory reading.  

NOTE: To return the sensor to the factory setting, subtract 
the offset amount from the current setting and repeat Steps 5 
to 7. 

8. Press the Escape key repeatedly to return to the main menu 
screen. 
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11. Maintenance  

11.1 Sensor Care and Maintenance 

Once the sensors have been properly installed, remember that 
periodic cleaning and DO membrane changes are required. 

11.1.1 DO Sensor 

For best results, we recommend that the KCl solution and the 
membrane cap be changed at least once every 30 days. 

1. It is important to recognize that oxygen dissolved in the 
sample is consumed during sensor operation. It is therefore 
essential that the sample be continuously stirred at the sensor 
tip. If stagnation occurs, your readings will be artificially 
low. Stirring may be accomplished by mechanically moving 
the sample around the sensor tip, or by rapidly moving the 
sensor through the sample. The rate of stirring should be at 
least 1 foot per second. 

2. Membrane life depends on usage. Membranes will last a 
long time if installed properly and treated with care. Erratic 
readings are a result of loose, wrinkled, damaged, or fouled 
membranes, or from large (more than 1/8" diameter) bubbles 
in the electrolyte reservoir. If erratic readings or evidence of 
membrane damage occurs, you should replace the membrane 
and the electrolyte solution. The average replacement 
interval is two to four weeks. 

3. If the membrane is coated with oxygen consuming (e.g. 
bacteria) or oxygen producing organisms (e.g. algae), 
erroneous readings may occur. 

4. Chlorine, sulfur dioxide, nitric oxide, and nitrous oxide can 
affect readings by behaving like oxygen at the sensor. If you 
suspect erroneous readings, it may be necessary to determine 
if these gases are the cause.  

5. Avoid any environment that contains substances that may 
attack the probe module and sensor materials. Some of these 
substances are concentrated acids, caustics, and strong 
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solvents. The sensor materials that come in contact with the 
sample include FEP Teflon, acrylic plastic, EPR rubber, 
stainless steel, epoxy, polyetherimide and the PVC cable 
covering. 

6. It is possible for the silver anode, which is the entire silver 
body of the sensor, to become contaminated. This will 
prevent successful calibration. To restore the anode, refer to 
Section 11.1.1 DO Sensor, Silver Anode Cleaning. 

7. For correct sensor operation, the gold cathode must always 
be bright. If it is tarnished (which can result from contact 
with certain gases), or plated with silver (which can result 
from extended use with a loose or wrinkled membrane), the 
gold surface must be restored. To restore the cathode, refer 
to Section 11.1.1 DO Sensor, Gold Cathode Cleaning. 

8. To keep the electrolyte from drying out, store the sensor in 
the transport/calibration cup with at least 1/8″ of water. 

  Silver Anode Cleaning 

After extended use, a thick layer of AgCl builds up on the silver 
anode reducing the sensitivity of the sensor. The anode must be 
cleaned to remove this layer and restore proper performance. The 
cleaning can be chemical or mechanical: 

Chemical Cleaning: Remove the membrane cap and soak the 
entire anode section in a 14% ammonium hydroxide solution for 
2 to 3 minutes, followed by a thorough rinsing with distilled or 
deionized water. The anode should then be thoroughly wiped 
with a wet paper towel to remove the residual layer from the 
anode. 

Mechanical Cleaning: Sand off the dark layer from the silver 
anode with 400 grit wet/dry sandpaper. Wrap the sandpaper 
around the anode and twist the sensor. Rinse the anode with 
clean water after sanding, followed by wiping thoroughly with a 
wet paper towel. 

NOTE: After cleaning, a new membrane cap must be installed. 
Refer to Section 3.4.3 Membrane Cap Installation. 
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Turn the instrument on and allow the system to stabilize for at 
least 30 minutes. If, after several hours, you are still unable to 
calibrate, contact your dealer or YSI Customer Service. Refer to 
Appendix E Customer Service. 

  Gold Cathode Cleaning 

For correct sensor operation, the gold cathode must be textured 
properly. It can become tarnished or plated with silver after 
extended use. The gold cathode can be cleaned by using the 
adhesive backed sanding disc and tool provided in the YSI 5238 
Probe Reconditioning Kit. 

Using the sanding paper provided in the YSI 5238 Probe 
Reconditioning Kit, wet sand the gold with a twisting motion 
about 3 times or until all silver deposits are removed and the 
gold appears to have a matte finish. Rinse the cathode with clean 
water after sanding, followed by wiping thoroughly with a wet 
paper towel. If the cathode remains tarnished, contact your 
dealer or YSI Customer Service. Refer to Appendix E Customer 
Service. 

NOTE: After cleaning, a new membrane cap must be installed. 
Refer to Section 3.4.3 Membrane Cap Installation. 

11.1.2 DO Sensor Replacement 

1. Remove the probe sensor guard. 

 CAUTION: Thoroughly dry the sensor so that no water enters 
the probe module sensor port when the sensor is removed. 

2. Insert the long end of the hex key wrench into the small hole 
in the side of the probe module bulkhead. Turn the wrench 
counterclockwise and remove the screw. (You do not have to 
remove the screw all the way to release the sensor.) 

3. Pull the old DO sensor module straight out of the probe 
module body. 

NOTE: The DO sensor is not threaded, it is keyed, so it 
cannot be removed by twisting. 
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DO Sensor 

Hex Key 
Wrench 

Set Screw 

Probe Sensor Guard 

 

 

 

 

 

 

 

 

 

 

 

  Figure 11.1 DO Sensor Replacement 

4. Insert the new DO sensor module. Make sure that the inside 
of the probe module sensor port and the o-ring on the sensor 
are clean, with no contaminants, such as grease, dirt, or hair. 
The DO sensor is keyed, or has a flat side, so that it cannot 
be aligned improperly. 

NOTE: Make sure the DO sensor bottoms out before the set 
screw is inserted. 

5. Insert the set screw into the small hole in the side of the 
probe module bulkhead, and turn clockwise to rethread. 

 CAUTION: Make sure that you do not cross-thread the set 
screw. Use the hex key wrench to tighten the screw in properly, 
making sure that the screw does not stick out of the side of the 
probe module bulkhead. The probe sensor guard will not thread 



Maintenance  Section 11 
 

YSI Incorporated YSI 556 MPS  Page 105

on properly and damage may result if the screw is allowed to 
stick out. 

NOTE: The YSI 5563 DO sensor is shipped dry. A shipping 
membrane was installed to protect the electrode. A new 
membrane cap must be installed before the first use. Refer to 
Section 3.4.1 Sensor Installation. 

11.1.3 YSI 5564 pH and 5565 Combination pH/ORP Sensor Cleaning 

Cleaning is required whenever deposits or contaminants appear 
on the glass and/or platinum surfaces of these sensors or when 
the response of the sensor becomes slow. 

1. Remove the sensor from the probe module. 

2. Initially, simply use clean water and a soft clean cloth, lens 
cleaning tissue, or cotton swab to remove all foreign material 
from the glass bulb (YSI 5564 and YSI 5565) and platinum 
button (YSI 5565). Then use a moistened cotton swab to 
carefully remove any material that may be blocking the 
reference electrode junction of the sensor. 

 CAUTION: When using a cotton swab with the YSI 5564 or 
YSI 5565, be careful NOT to wedge the swab tip between the 
guard and the glass sensor. If necessary, remove cotton from the 
swab tip, so that the cotton can reach all parts of the sensor tip 
without stress.  

NOTE: If good pH and/or ORP response is not restored by the 
above procedure, perform the following additional procedure: 

1. Soak the sensor for 10-15 minutes in clean water containing 
a few drops of commercial dishwashing liquid. 

2. GENTLY clean the glass bulb and platinum button by 
rubbing with a cotton swab soaked in the cleaning solution. 

3. Rinse the sensor in clean water, wipe with a cotton swab 
saturated with clean water, and then re-rinse with clean 
water. 
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NOTE: If good pH and/or ORP response is still not restored by 
the above procedure, perform the following additional 
procedure: 

1. Soak the sensor for 30-60 minutes in one molar (1 M) 
hydrochloric acid (HCl). This reagent can be purchased from 
most distributors. Be sure to follow the safety instructions 
included with the acid. 

2. GENTLY clean the glass bulb and platinum button by 
rubbing with a cotton swab soaked in the acid. 

3. Rinse the sensor in clean water, wipe with a cotton swab 
saturated with clean water, and then re-rinse with clean 
water. To be certain that all traces of the acid are removed 
from the sensor crevices, soak the sensor in clean water for 
about an hour with occasional stirring. 

NOTE: If biological contamination of the reference junction is 
suspected or if good response is not restored by the above 
procedures, perform the following additional cleaning step: 

1. Soak the sensor for approximately 1 hour in a 1 to 1 dilution 
of commercially available chlorine bleach. 

2. Rinse the sensor with clean water and then soak for at least 1 
hour in clean water with occasional stirring to remove 
residual bleach from the junction. (If possible, soak the 
sensor for period of time longer than 1 hour in order to be 
certain that all traces of chlorine bleach are removed.) Then 
re-rinse the sensor with clean water and retest.` 

11.1.4 Temperature/Conductivity Sensor Cleaning 

The single most important requirement for accurate and 
reproducible results in conductivity measurement is a clean 
cell. A dirty cell will change the conductivity of a solution 
by contaminating it. The small cleaning brush included in 
the YSI 5511 Maintenance Kit is ideal for this purpose. 

To clean the conductivity cell: 
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1. Dip the brush in clean water and insert it into each hole 15-
20 times. 

2. Rinse the cell thoroughly in deionized or clean tap water. 

NOTE: In the event that deposits have formed on the electrodes, 
perform the following additional procedure: 

1. Use a mild detergent solution in combination with the brush. 
Dip the brush in the solution and insert it into each hole 15-
20 times. 

2. Rinse the cell thoroughly in deionized or clean tap water. 

NOTE: After cleaning, check the response and accuracy of 
the conductivity cell with a calibration standard. 

NOTE: If this procedure is unsuccessful, or if sensor 
performance is impaired, it may be necessary to return the 
sensor to a YSI authorized service center for service, Refer 
to Appendix E Customer Service. 

The temperature portion of the sensor requires no 
maintenance. 

 

11.2 Upgrading YSI 556 MPS Software 

1. Access the YSI Environmental Software Downloads page as 
described in Appendix G EcoWatch Step 1 through 3. 

2. Click on the YSI Instruments Software Updates link (or 
scroll down until you see YSI 556 MPS). 

3. Click on the file icon to the right of the YSI 556 MPS listing 
and save the file to a temporary directory on your computer. 

4. After the download is complete, run the file (that you just 
downloaded) and follow the on screen instructions to install 
the YSI Code Updater on your computer. If you encounter 
difficulties, contact YSI customer service for advice. Refer 
to Appendix E Customer Service. 
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5. If necessary, disconnect the YSI 5563 Probe Module from 
the YSI 556 MPS instrument. 

6. Connect the YSI 556 MPS to a serial port of your computer 
via the 655173 PC interface cable. See Figure 8.6 
Computer/Instrument Interface. 

7. Press the On/off key on the YSI 556 MPS to display the run 
screen.  

8. Run the YSI Code Updater software that you just installed 
on your computer. The following window will be displayed: 

 

9. Set the Comm port number to match the port that you 
connected the 655173 PC Interface Cable to, then click on 
the Start Code Update button. 

The YSI 556 MPS screen will blank out and a progress indicator 
will be displayed on the PC.  

 

When the update is finished (indicated on the PC screen), the 
YSI 556 MPS will return to the Run screen. See Figure 7.1 Run 
Screen. 

Select Comm port 

Click on Start code update 

Progress Indicator 
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10. Close the YSI Code Updater window (on the PC) by clicking 
on the "X" in the upper right corner of the window. 

11. Disconnect the YSI 556 MPS from the 655173 PC interface 
cable and reconnect it to the YSI 5563 Probe Module. Refer 
to Section 3.6 Instrument/Cable Connection. 
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12. Storage 
Proper storage between periods of usage will not only extend the 
life of the sensors, but will also ensure that the unit will be ready 
to use as quickly as possible in your next application. 

12.1 General Recommendations for Short Term Storage 

No matter what sensors are installed in the instrument, it is 
important to keep them moist without actually immersing them 
in liquid. Immersing them could cause some of them to drift or 
result in a shorter lifetime. 

YSI recommends that short term storage of all multi-parameter 
instruments be done by placing approximately 1/2 inch of tap 
water in the transport/calibration cup that was supplied with the 
instrument, and by placing the probe module with all of the 
sensors installed into the cup. The use of a moist sponge instead 
of a 1/2 inch of tap water is also acceptable, as long as its 
presence does not compromise the attachment of the cup to the 
probe module. The transport/calibration cup should be sealed to 
prevent evaporation. 

NOTE: Ensure that an o-ring is installed in the o-ring groove on 
the threaded end of the probe module body. See Figure 3.7 
Transport/Calibration Cup Installation. 

 CAUTION: The water level has to be low enough so that none 
of the sensors are actually under water. Check the 
transport/calibration cup periodically to make certain that the 
water is still present or the sponge is still moist. 

NOTE: If the storage water (tap water) is accidentally lost 
during field use, environmental water can be used. 

12.2 General Recommendations for Long Term Storage 

12.2.1 Probe Module Storage 

1. Remove the pH or pH/ORP sensor from the probe module 
and store according to the individual sensor storage 
instructions found in Section 12.2.2 Sensor Storage. 

2. Seal the empty port with the provided port plug.  
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NOTE: Leave the conductivity/temperature sensor and 
dissolved oxygen sensor, with membrane cap still on, in the 
probe module. 

3. Place 1/2″ of water, deionized, distilled or tap, in the 
transport/calibration cup. 

 CAUTION: The water level has to be low enough so that 
none of the sensors are actually under water. Check the 
transport/calibration cup periodically to make certain that the 
water is still present or the sponge is still moist. 

4. Insert the probe module into the cup. 

NOTE: Ensure that an o-ring is installed in the o-ring 
groove on the threaded end of the probe module body. See 
Figure 3.7 Transport/Calibration Cup Installation. 

12.2.2 Sensor Storage 

 Temperature/Conductivity Sensor 

No special precautions are required. Sensor can be stored dry or 
wet, as long as solutions in contact with the thermistor and 
conductivity electrodes are not corrosive (for example, chlorine 
bleach). However, it is recommended that the sensor be cleaned 
with the provided brush prior to long term storage. Refer to 
Section 11.1.4 Temperature/Conductivity Sensor Cleaning. 

 pH and Combination pH/ORP Sensor 

The key to sensor storage is to make certain that the reference 
electrode junction does not dry out. Junctions which have been 
allowed to dry out due to improper storage procedures can 
usually be rehydrated by soaking the sensor for several hours 
(overnight is recommended) in a solution which is 2 molar in 
potassium chloride. If potassium chloride solution is not 
available, soaking the sensor in tap water or commercial pH 
buffers may restore sensor function. However in some cases the 
sensor may have been irreparably damaged by the dehydration 
and will require replacement. 
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 CAUTION: Do not store the sensor in distilled or deionized 
water as the glass sensor may be damaged by exposure to this 
medium. 

1. Remove the pH or pH/ORP sensor from the probe module. 

2. Seal the empty port with the provided port plug. 

3. Place the sensor in the storage vessel (plastic boot or bottle) 
which was on the sensor at delivery. The vessel should 
contain a solution which is 2 molar in potassium chloride. 

NOTE: Make certain that the vessel is sealed to prevent 
evaporation of the storage solution. 
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13. Troubleshooting 
The following sections describe problems you may encounter when using the YSI 
556 MPS and provides suggestions to overcome the symptom. 

PROBLEM POSSIBLE SOLUTION 
Display Problems 
No display is visible after 
pressing the on/off key. 

If C cells are used, make certain that they are installed 
properly with regard to polarity and that good batteries are 
used. If a rechargeable battery pack is used, place the pack 
in the instrument and charge for 30 minutes. 

Instrument software appears to be 
locked up as evidenced by no 
response to keypad entries or 
display not changing. 

First, attempt to reset the instrument by simply turning off 
and then on again. If this fails, remove battery power from 
the instrument for 30 seconds and then reapply power.  
When using C cells, remove the battery lid and one of the 
batteries; when using the rechargeable battery pack, 
remove the pack completely from the instrument. After 30 
seconds replace the battery or battery pack and check for 
instrument function. 

The 556 display flashes and the 
instrument speaker makes a 
continuous clicking sound. 

The battery voltage is low. Change to new C cells or 
recharge the 6117 battery pack. 

Water Damage to Instrument 
Leakage detected in battery 
compartment when using C cells 

Dispose of batteries properly. 
Dry the battery compartment using compressed air if 
possible. 
If corrosion is present on battery terminals, contact YSI 
Customer Service. 

Water has contacted 
rechargeable battery pack 

Remove battery pack immediately. 
Send battery pack to YSI Product Service for evaluation. 
CAUTION: DO NOT REUSE BATTERY PACK 
UNTIL YSI PRODUCT SERVICE HAS EVALUATED 
IT. 

Leakage suspected into the main 
cavity of the instrument case 

Remove the batteries immediately. 
Return the instrument to YSI Product Service. 
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PROBLEM POSSIBLE SOLUTION 
Optional Cigarette Lighter Charger  
Power cord fuse blown 

 

1. Unscrew adapter’s cap, remove tip and pull out fuse. 

2. Replace fuse with a new 2-amp fast-blow fuse from an 
electronics store such as Radio Shack. 

3. Reassemble the adapter and securely screw the cap 
back onto the adapter body.  

 

File Problems 
Upload of files from YSI 556 
MPS to PC fails 

1. Make sure that cable is connected properly to both 556 
and PC. 

2. Make certain that the proper Comm port is selected in 
EcoWatch for Windows. 

Barometer data is not stored with 
sensor data file. 

Make sure Store barometer is active in the 556 Logging 
setup menu. 

Site Descriptions in the Site 
List are “grayed-out” and not 
available for appending files 
with additional data. 

There is a parameter mismatch between the current 556 
setup and that initially used. Change the current logging 
and sensor setup to match the setup that was initially used 
to create the file. 

Sensor Problems 
Sensor not properly calibrated. Follow DO cal 
procedures. 
Membrane not properly installed or may be punctured. 
Replace membrane cap. 
DO sensor electrodes require cleaning. Follow DO 
cleaning procedure. Use 5511 Maintenance kit. 
Water in sensor connector. Dry connector; reinstall 
sensor. 
Algae or other contaminant clinging to DO sensor. Rinse 
DO sensor with clean water. 
Barometric pressure entry is incorrect. Repeat DO cal 
procedure. 
Calibrated at extreme temperature. Recalibrate at (or 
near) sample temperature. 
DO sensor has been damaged. Replace sensor. 

Dissolved Oxygen reading  
unstable or inaccurate. Out of 
Range message appears during 
calibration. 

Internal failure. Return probe module for service. 
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PROBLEM POSSIBLE SOLUTION 

Sensor Problems 
Sensor requires cleaning. Follow sensor cleaning 
procedure. 
Sensor requires calibration. Follow cal procedures. 
pH sensor reference junction has dried out from improper 
storage. Soak sensor in tap water or buffer until readings 
become stable. 
Water in sensor connector. Dry connector; reinstall 
sensor. 
Sensor has been damaged. Replace sensor. 
Calibration solutions out of spec or contaminated with 
other solution. Use new calibration solutions. 
ORP fails Zobell check. Take into account temperature 
dependence of Zobell solution readings. 

pH or ORP readings are unstable 
or inaccurate. Out of Range 
message appears during 
calibration. 

Internal failure. Return probe module for service. 
Conductivity improperly calibrated. Follow calibration 
procedure. 
Conductivity sensor requires cleaning. Follow cleaning 
procedure. 
Conductivity sensor damaged. Replace sensor. 
Calibration solution out of spec or contaminated. Use new 
calibration solution. 
Internal failure. Return probe module for service. 

Conductivity unstable or 
inaccurate. Out of Range 
message appears during 
calibration. 

Calibration solution or sample does not cover entire 
sensor. Immerse sensor fully. 
Water in connector. Dry connector; reinstall sensor. Temperature, unstable or 

inaccurate Sensor has been damaged. Replace the 5560 sensor. 
The sensor has been disabled. Enable sensor. 
Water in sensor connector. Dry connector; reinstall 
sensor. 
Sensor has been damaged. Replace the sensor. 
Report output improperly set up. Set up report output. 

Installed sensor has no reading 

Internal failure. Return probe module for service. 

If these guidelines and tips fail to correct your problem or if any other symptoms 
occur, contact YSI Customer Service for Advice. Refer to Appendix E Customer 
Service. 
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14. Appendix A YSI 556 MPS Specifications 

14.1 Sensor Specifications 

Dissolved Oxygen 

Sensor Type  Steady state polarographic 
Range:            % air sat’n 
                                   mg/L 

 0 to 500% air saturation 
 0 to 50 mg/L 

Accuracy:       % air sat’n 
 
 
 
 
                                  mg/L 
 
 
 
 

 0 to 200% air saturation: 
±2% of the reading or 2% air saturation; 
whichever is greater 

 200 to 500% air saturation: 
±6% of the reading 

 0 to 20 mg/L: 
±2% of the reading or 0.2 mg/L; whichever is 
greater  

 20 to 50 mg/L: 
±6% of the reading 

Resolution:     % air sat’n 
                                  mg/L 

 0.1% air saturation 
 0.01 mg/L 

Temperature 
Sensor Type: YSI PrecisionTM thermistor 
Range: -5 to 45°C 
Accuracy: ±0.15°C 
Resolution: 0.01°C 
Conductivity 
Sensor Type: 4-electrode cell with auto-ranging 
Range: 0 to 200 mS/cm 
Accuracy: 
 
 
 

±0.5% of reading or ±0.001 mS/cm; whichever is 
greater–4 meter cable 
±1.0% of reading or ±0.001 mS/cm; whichever is 
greater–20 meter cable 

Resolution:  0.001 mS/cm to 0.1 mS/cm (range-dependent) 
Salinity 
Sensor Type: Calculated from conductivity and temperature 
Range: 0 to 70 ppt 
Accuracy: ±1.0% of reading or 0.1 ppt; whichever is greater 
Resolution: 0.01 ppt 
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pH (optional) 
Sensor Type: Glass combination electrode 
Range: 0 to 14 units 
Accuracy: ±0.2 units 
Resolution: 0.01 units 
ORP (optional) 
ORP Sensor Type: Platinum button 
Range: -999 to +999 mV 
Accuracy: ±20 mV 
Resolution: 0.1 mV 

 
Barometer (optional) 
Range: 500 to 800 mm Hg 
Accuracy: 
 

±3 mm Hg within ±15°C temperature range from 
calibration point 

Resolution: 0.1 mm Hg 

14.2 Instrument Specifications 

Memory Size: 
 
 
 
 

1.5 MB Flash Memory 
49,000 data sets (@ 6 parameters per set plus time 
stamp) 
100 Sites 

Size: 11.9 cm width x 22.9 cm length (4.7 in. x 9 in.) 
Weight with batteries: 0.92 kg (2.1 lbs) 
Power: 4 alkaline C-cells; optional rechargeable pack 
Cables: 4, 10, and 20 m (13.1, 32.8, 65.6 ft.) lengths 
Warranty: 
 

3-Years for the instrument; 1-Year for the probe 
modules and cable 
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15. Appendix B Instrument Accessories 
 

ITEM # ACCESSORY 
5563-4 4m Cable with DO/temp/conductivity  
5563-10 10m Cable with DO/temp/conductivity 
5563-20 20m Cable with DO/temp/conductivity 
5564 pH Kit 
5565 pH/ORP Kit 
6118 Rechargeable Battery Pack Kit for use in US 
5094 Rechargeable Battery Pack Kit with universal charger and three adapter 

cables for use in international applications 
 
 
 
 
 

5095 
 
 
 
 
 
 

Rechargeable Battery Pack Kit with universal charger and two adapter 
cables for use in international applications 
 
 
 
 
 

5083 Flow Cell – probe module is secured in the flow cell and groundwater is 
pumped through it 

616 Charger, Cigarette Lighter – used to power up the instrument from a car’s 
cigarette lighter 

4654 Tripod 
614 Ultra Clamp, C Clamp –used to clamp the instrument to a table top or car 

dashboard 
6081 Large Carrying Case, Hard-sided 
5085 Hands-free Harness 
5065 Carrying Case, Form-fitted, for use in the field – has a clear vinyl window, 

shoulder strap, belt loop strap and hand strap 
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16. Appendix C Required Federal Communications 
Notice 

The Federal Communications Commission defines this product 
as a computing device and requires the following notice. 

This equipment generates and uses radio frequency energy and if 
not installed and used properly, may cause interference to radio 
and television reception. It has been type tested and found to 
comply with the limits for a Class A or Class B computing 
device in accordance with the specification in Subpart J of Part 
15 of FCC Rules, which are designed to provide reasonable 
protection against such interference in a residential installation. 
However, there is no guarantee that interference will not occur in 
a particular installation. If this equipment does cause interference 
to radio or television reception, which can be determined by 
turning the equipment off and on, the user is encouraged to try to 
correct the interference by one or more of the following 
measures: 

• Reorient the receiving antenna 

• Relocate the computer with respect to the receiver 

• Move the computer away from the receiver 

• Plug the computer into a different outlet so that the 
computer and receiver are on different branch circuits. 

If necessary, the user should consult the dealer or an experienced 
radio/television technician for additional suggestions. The user 
may find the following booklet, prepared by the Federal 
Communications Commission, helpful: "How to Identify and 
Resolve Radio-TV Interference Problems". This booklet is 
available from the U.S. Government Printing Office, 
Washington, D.C. 20402, Stock No.0004-000-00345-4. 
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17. Appendix D Health and Safety 

 
 

YSI Conductivity solutions: 3161, 3163, 3165, 3167, 3168, 
3169 
 

 
INGREDIENTS:  

❑ Iodine 
❑ Potassium Chloride 
❑ Water 

 
WARNING: INHALATION MAY BE FATAL.  
 

 CAUTION: AVOID INHALATION, SKIN CONTACT, EYE 
CONTACT OR INGESTION. MAY EVOLVE TOXIC 
FUMES IN FIRE.  
 
Harmful if ingested or inhaled. Skin or eye contact may cause 
irritation. Has a corrosive effect on the gastro-intestinal tract, 
causing abdominal pain, vomiting, and diarrhea. Hyper-sensitivity 
may cause conjunctivitis, bronchitis, skin rashes etc. Evidence of 
reproductive effects.  
 
FIRST AID: 
INHALATION: Remove victim from exposure area. Keep victim 
warm and at rest. In severe cases seek medical attention. 
SKIN CONTACT: Remove contaminated clothing immediately. 
Wash affected area thoroughly with large amounts of water. In 
severe cases seek medical attention. 
EYE CONTACT: Wash eyes immediately with large amounts of 
water, (approx. 10 minutes). Seek medical attention immediately.  
INGESTION: Wash out mouth thoroughly with large amounts of 
water and give plenty of water to drink. Seek medical attention 
immediately.  
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YSI pH 4.00, 7.00, and 10.00 Buffer Solutions: 3821, 3822, 
3823  
 

 
pH 4 INGREDIENTS:  

❑ Potassium Hydrogen Phthalate 
❑ Formaldehyde 
❑ Water 

 
pH 7 INGREDIENTS: 

❑ Sodium Phosphate, Dibasic 
❑ Potassium Phosphate, Monobasic 
❑ Water 

 
pH 10 INGREDIENTS: 

❑ Potassium Borate, Tetra 
❑ Potassium Carbonate 
❑ Potassium Hydroxide 
❑ Sodium (di) Ethylenediamine Tetraacetate 
❑ Water 

 

 CAUTION - AVOID INHALATION, SKIN CONTACT, EYE 
CONTACT OR INGESTION. MAY AFFECT MUCOUS 
MEMBRANES.  

Inhalation may cause severe irritation and be harmful. Skin contact 
may cause irritation; prolonged or repeated exposure may cause 
Dermatitis. Eye contact may cause irritation or conjunctivitis. 
Ingestion may cause nausea, vomiting and diarrhea.  

FIRST AID:  

INHALATION - Remove victim from exposure area to fresh air 
immediately. If breathing has stopped, give artificial respiration. 
Keep victim warm and at rest. Seek medical attention immediately.  

SKIN CONTACT - Remove contaminated clothing immediately. 
Wash affected area with soap or mild detergent and large amounts 
of water (approx. 15-20 minutes). Seek medical attention 
immediately.  
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EYE CONTACT - Wash eyes immediately with large amounts of 
water (approx. 15-20 minutes), occasionally lifting upper and 
lower lids. Seek medical attention immediately.  

INGESTION - If victim is conscious, immediately give 2 to 4 
glasses of water and induce vomiting by touching finger to back of 
throat. Seek medical attention immediately.   
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 YSI Zobell Solution: 3682 
 

 
INGREDIENTS:  

❑ Potassium Chloride 
❑ Potassium Ferrocyanide Trihydrate 
❑ Potassium Ferricyanide 

 
 CAUTION - AVOID INHALATION, SKIN CONTACT, EYE 
CONTACT OR INGESTION. MAY AFFECT MUCOUS 
MEMBRANES.  
 
May be harmful by inhalation, ingestion, or skin absorption. 
Causes eye and skin irritation. Material is irritating to mucous 
membranes and upper respiratory tract. The chemical, physical, 
and toxicological properties have not been thoroughly investigated.  
 
Ingestion of large quantities can cause weakness, gastrointestinal 
irritation and circulatory disturbances. 
 
FIRST AID: 

INHALATION - Remove victim from exposure area to fresh air 
immediately. If breathing has stopped, give artificial respiration. 
Keep victim warm and at rest. Seek medical attention immediately.  

SKIN CONTACT - Remove contaminated clothing immediately. 
Wash affected area with soap or mild detergent and large amounts 
of water (approx. 15-20 minutes). Seek medical attention 
immediately.  

EYE CONTACT - Wash eyes immediately with large amounts of 
water (approx. 15-20 minutes), occasionally lifting upper and 
lower lids. Seek medical attention immediately.  

INGESTION - If victim is conscious, immediately give 2 to 4 
glasses of water and induce vomiting by touching finger to back of 
throat. Seek medical attention immediately.   
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18. Appendix E Customer Service 
For information on Authorized Service Centers, refer to 
Authorized Service Centers in this appendix. 

Equipment exposed to biological, radioactive, or toxic materials 
must be cleaned and disinfected before being returned or 
presented for service. A cleaning certificate must accompany the 
equipment. Refer to 18.2 Cleaning Instructions in this appendix. 

18.1 YSI Environmental Authorized Service Centers 

 For information on the nearest authorized service center, please contact: 

YSI Technical Support • 1725 Brannum Lane  
Yellow Springs, Ohio • 45387 • Phone: +1 (937) 767-7241  
Phone: 800-897-4151 (US) • Email: environmental@ysi.com   
 

 or visit our website for the most current information:  

                                     www.ysi.com
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18.2 Cleaning Instructions 

Equipment exposed to biological, radioactive, or toxic materials 
must be cleaned and disinfected before being serviced. 
Biological contamination is presumed for any instrument, probe, 
or other device that has been used with body fluids or tissues, or 
with wastewater. Radioactive contamination is presumed for any 
instrument, probe or other device that has been used near any 
radioactive source. 

If an instrument, probe, or other part is returned or presented for 
service without a Cleaning Certificate, and if in our opinion it 
represents a potential biological or radioactive hazard, our 
service personnel reserve the right to withhold service until 
appropriate cleaning, decontamination, and certification has been 
completed. We will contact the sender for instructions as to the 
disposition of the equipment. Disposition costs will be the 
responsibility of the sender. 

When service is required, either at the user's facility or at a YSI 
Service Center, the following steps must be taken to ensure the 
safety of service personnel. 

• In a manner appropriate to each device, decontaminate all 
exposed surfaces, including any containers. 70% isopropyl 
alcohol or a solution of 1/4-cup bleach to 1-gallon tap water 
is suitable for most disinfecting. Instruments used with 
wastewater may be disinfected with .5% Lysol if this is more 
convenient to the user. 

• The user shall take normal precautions to prevent radioactive 
contamination and must use appropriate decontamination 
procedures should exposure occur. 

• If exposure has occurred, the customer must certify that 
decontamination has been accomplished and that no 
radioactivity is detectable by survey equipment. 

• Any product being returned to the YSI Repair Center should 
be packed securely to prevent damage. 

• Cleaning must be completed and certified on any product 
before returning it to YSI. 
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18.3 Packing Procedure 

• Clean and decontaminate items to ensure the safety of the 
handler.  

• Complete and include the Cleaning Certificate.  

• Place the product in a plastic bag to keep out dirt and 
packing material. 

• Use a large carton, preferably the original, and surround the 
product completely with packing material.  

• Insure for the replacement value of the product. 

18.4 Cleaning Certificate  

 

Organization         

Department         

Address         

City      State    Zip      

Country      Phone      

Model No. of Device    Lot Number      

Contaminant (if known)      

Cleaning Agent(s) used       

Radioactive Decontamination Certified? 

(Answer only if there has been radioactive exposure)  

  Yes     No 

Cleaning Certified By        

   Name   Date 
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18.5 Warranty 

The instrument is warranted for three years against defects in 
workmanship and materials when used for its intended purposes 
and maintained according to instructions. The probe module and 
cables are warranted for one year. The dissolved oxygen, 
temperature/conductivity, pH, and pH/ORP combination sensors 
are warranted for one year. Damage due to accidents, misuse, 
tampering, or failure to perform prescribed maintenance is not 
covered. The warranty period for chemicals and reagents is 
determined by the expiration date printed on their labels. Within 
the warranty period, YSI will repair or replace, at its sole 
discretion, free of charge, any product that YSI determines to be 
covered by this warranty. 

To exercise this warranty, write or call your local YSI 
representative, or contact YSI Customer Service in Yellow 
Springs, Ohio. Send the product and proof of purchase, 
transportation prepaid, to the Authorized Service Center selected 
by YSI. Repair or replacement will be made and the product 
returned transportation prepaid. Repaired or replaced products 
are warranted for the balance of the original warranty period, or 
at least 90 days from date of repair or replacement. 

 Limitation of Warranty 

This Warranty does not apply to any YSI product damage or 
failure caused by (i) failure to install, operate or use the product 
in accordance with YSI’s written instructions, (ii) abuse or 
misuse of the product, (iii) failure to maintain the product in 
accordance with YSI’s written instructions or standard industry 
procedure, (iv) any improper repairs to the product, (v) use by 
you of defective or improper components or parts in servicing or 
repairing the product, or (vi) modification of the product in any 
way not expressly authorized by YSI. 
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THIS WARRANTY IS IN LIEU OF ALL OTHER 
WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING 
ANY WARRANTY OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE. YSI’S 
LIABILITY UNDER THIS WARRANTY IS LIMITED TO 
REPAIR OR REPLACEMENT OF THE PRODUCT, AND 
THIS SHALL BE YOUR SOLE AND EXCLUSIVE 
REMEDY FOR ANY DEFECTIVE PRODUCT COVERED 
BY THIS WARRANTY. IN NO EVENT SHALL YSI BE 
LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL 
OR CONSEQUENTIAL DAMAGES RESULTING FROM 
ANY DEFECTIVE PRODUCT COVERED BY THIS 
WARRANTY. 
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19. Appendix F Ferrite Bead Installation 

 WARNING: If you are using your YSI 556 in a European 
Community (CE) country or in Australia or New Zealand, you 
must attach a ferrite bead to the 655173 PC Interface Cable and 
the YSI 6117 Charger Adapter Cable in order to comply with the 
Residential, Commercial and Light Industrial Class B Limits for 
radio-frequency emissions specified in EN55011 (CISPR11) for 
Industrial, Scientific and Medical laboratory equipment. These 
ferrite assemblies are supplied as part of cable kits. 

1. Make a small loop (approximately 5 cm in diameter) in the 
cable near the YSI 556 MS-19 connector. 

2. Lay the open ferrite bead assembly under the loop with the 
cable cross-over position within the cylinder of the ferrite 
bead. 

 

Figure 19.1 Ferrite Bead Installation 

3. Snap the two pieces of the bead together making certain that 
the tabs lock securely. 

4. When the installation is complete, the 655173 and YSI 6117 
cables should resemble the following drawings. 
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Figure 19.2 Cables with Ferrite Beads 
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20. Appendix G EcoWatch 

EcoWatch for Windows must be used as the PC software 
interface to the YSI 556 MPS. EcoWatch is a powerful tool that 
can also be used with YSI 6-series sondes. Many features of the 
software will only be utilized by advanced users or are not 
relevant to the 556 MPS at all. This section is designed in 
tutorial format to familiarize you with the commonly used 
features of EcoWatch so that it will be possible to: 

• Upload data from a 556 MPS to a PC 
• Assemble plots and reports of your data 
• Zoom in on certain segments of the plots of your data to 

facilitate analysis 
• Show statistical data for your studies 
• Export data in spreadsheet-compatible formats 
• Print plots and reports 

The advanced features of EcoWatch can be explored by 
downloading a 6-series manual from the YSI Web Site 
(www.ysi.com), purchasing a hard copy of the manual through 
YSI Customer Service (Item # 069300), or utilizing the on-line 
help feature of the software. 

20.1 Installing EcoWatch for Windows 

EcoWatch for Windows is available at no cost via a download 
from the YSI Web Site. 

1. Access the YSI Web Site at 
www.ysi.com. 

2. Click on the Login link and login (or register 
if you have not previously registered). 
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3. Click on the EcoWatch link and save the file to a 
directory on your computer.  

 
4. After the download is complete, run the EcoWatch 
file (that you just downloaded) and follow the on screen 
instructions to install the software on your computer.   

 

If you encounter difficulties in the download procedure, contact YSI 
Customer Service. Refer to Appendix E Customer Service. 
Alternatively, you may purchase the software on CD ROM (Item 
#006075) by contacting YSI Customer Service.  
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20.2 EcoWatch Tutorial 

This EcoWatch tutorial is designed to teach you the commonly 
used operations associated with the software when used with 
your 556 MPS.  

After you have uploaded a file, Refer to Section 8.4 Upload to PC, 
you will see two files in the C:\ECOWWIN\DATA directory; the 
file you transferred and a file supplied by YSI designated 
SAMPLE.DAT. This SAMPLE.DAT file is referred to in the 
remainder of this tutorial section. After following the instructions 
below for the analysis of SAMPLE.DAT, you apply the same 
analysis to the data file which was uploaded from your 556 MPS 
to assure that you are familiar with the basic features and 
capabilities of EcoWatch for Windows. 

To start the analysis of the SAMPLE.DAT file, note that a 
shortened menu bar is visible and many of the tools in the 
toolbar appear dimmed or “grayed out” before any file is opened 
(see below). 

 
Full activation of EcoWatch features will be realized after a file 
is opened. 

To open the sample data file: 
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5. 1. Click the File menu  button in the toolbar.  

6. 2. Select the SAMPLE.DAT file.  

7. 3. Click OK to open the file. 

The following display will appear: 

 
Note that the data in this file appears as a graph of temperature, 
specific conductance, dissolved oxygen, pH, ORP, and depth, all 
versus time. The graphs are scaled automatically so that all data 
fits comfortably on the computer screen. Note also that this data 
file was obtained with a 6-series sonde for which a depth sensor 
is available. Depth is NOT a current parameter for the 556 MPS.  

The Table  and Graph  buttons on the toolbar are on/off 
switches that are used to display or hide the graph and table 
pages respectively. When displaying a graph and a table at the 
same time, you can control the relative size of the two pages by 
placing the cursor over the small bar that separates them and 

then dragging it to the desired location. Click the Table  
button to generate the following dual display of data. 
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Now click the Graph  button (turn it off) to display only a 
report of your data as shown below. Note that the size of the 

report can be varied by clicking on the  and  buttons in 
the Toolbar. 
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Now return to the original graphic display by toggling the Table 

 button “off” and Graph  button “on”. 

 
From the Setup menu, click Graph. Click 2 Traces per Graph 
and notice that the parameters are now graphed in pairs for easy 
comparison of parameters. 

 
Click 1 Trace per Graph to return the display to the original 
setting. Move the cursor to any position in the graph, then click 
and hold the right mouse button.  
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Note that the exact measurements for this point in time are 
displayed to the left of the graph. While holding down the right 
mouse button, move to another area on the graph. Notice how 
the measurements change as you move. When you release the 
mouse button, the display returns to normal. 

To view statistical information for the study, click the Statistics 

 button on the toolbar. On the statistics window, click on any 
min or max value to display the time when it occurred.  
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After viewing statistics, click the “x” at the upper right to close 
the window and return to the normal display. 

Now click on the delimiter  icon in the toolbar and then 
move the displayed icon to the graph. Click at the two points 
shown by dotted lines in the display below, being sure that the 
first click is to the left of the second. 
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The data between the two selected points will then be graphed in 
higher resolution as shown below. 

 
To return to the complete data set, select Graph from the toolbar 
and then click Cancel Limits.  

Now select the  icon from the Toolbar to create a new data 
file which will allow your data to be imported into spreadsheets. 
Select the default export settings for a Comma Delimited File 
(.CDF) and click OK. A new spreadsheet-importable file 
(SAMPLE.CDF) is now present in the same folder as the 
SAMPLE.DAT file.  
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Now select the  icon from the toolbar to print the plot. 
Accept the default settings and click OK to complete the printing 
operation. 

 
Finally, end the tutorial by saving the Data Display in the format 
shown. From the File menu, click Save Data Display. 
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Then type “Default” for the file name and click Save. The 
parameters, colors, format, and x-axis time interval associated 
with the current display are now saved and can be accessed any 
time in the future. Nine different data displays may be saved for 
any data file. You can easily switch between various displays of 
the data. The data files can be accessed by clicking Load Data 
Display from the file menu and then selecting the desired 
presentation. 

20.2.1 Summary of Toolbar Capability 

The EcoWatch toolbar includes buttons for some of the most 
common commands in EcoWatch, such as File Open. To display 
or hide the toolbar, open the View menu and click on the 
Toolbar command. A check mark appears next to the menu item 
when the toolbar is displayed. 

The toolbar is displayed across the top of the application 
window, below the menu bar.  

 
Click To: 

 Open an existing data file (.DAT). EcoWatch displays 
the Open dialog box, in which you can locate and open the 
desired file. 
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 Save the working Data Display of the active data file. 
EcoWatch displays the Save Data Display dialog box in which 
you can overwrite existing Data Display or save to a new one. 

 Export data as a graph in Window Meta File (.WMF) 
format or as data in Comma Delimited (.CDF) format. 

 Copy the whole graph page or data from the selection on 
the table to the clipboard. 

 Print the active graph page or table page depending on 
which one is currently active. 

 Open a new terminal window to communicate with the 
sonde. 

 Access context sensitive help (Shift+F1). 

 Toggle table window during file processing. 

 Toggle graph window during file processing. 

 Display study statistics. 

 Display study info. 

 Limit the data to be processed in a study. 

 Enlarge a selective portion of graph. 

 Center the graph under the cursor. 

 Enlarge graph or table 20%. 

 Reduce graph or table 20%. 

 Return graph or table to its normal state (unzoom) 

 Redraw the graph. 
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20.2.2 Other Capabilities 

The above tutorial and function list for the toolbar provide basic 
information to allow you to view and analyze the field data 
which was stored in your 556 MPS. Some of the other 
commonly used capabilities of EcoWatch which the user may 
want to explore are listed below: 

• Customize the units for each parameter, e.g., report 
uS/cm instead of mS/cm for conductivity. 

• Customize the order of parameters in each plot or report. 

• Customize the colors and fonts of each data display. 

• Manually scale the y-axis sensitivity for each parameter. 

• Merging of two or more data files with compatible 
parameter formats 

• View information about the study such as number of 
points, instrument serial number, etc. which was stored 
in the 556 with the data. 

• Print data reports in different statistical formats. 

• Create plots of parameter vs. parameter rather than 
parameter vs. time. 

These additional features of EcoWatch for Windows are 
explained in detail in the YSI 6-series manual (which can be 
downloaded at no cost from the YSI Web Site as described 
above) and the Help selection in the EcoWatch menubar. To 
purchase a hard copy of the 6-series manual, contact YSI 
Customer Service using the contact information in Appendix E 
Customer Service. 
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21. Appendix H Calibration Record Information 

When your YSI 556 MPS sensors are initially calibrated, 
relevant information about the sensors will be stored in a 
separate file in the YSI 556 MPS memory. 

NOTE: This file, by default, will have the name “556 Circuit 
Board Serial Number.glp.” The circuit board serial number is 
assigned at the factory and has a hexadecimal format such as 
000080A4. Thus the default calibration record file would be 
designated 00080A4.glp. Refer to Section 10.7 GLP Filename to 
change the filename. 
The information in the calibration record will track the sensor 
performance of your instrument and should be particularly useful 
for programs operating under Good Laboratory Practices (GLP) 
protocols. 

21.1 Viewing the Calibration Record (.glp) File 

NOTE: Make certain that you have performed a calibration on at 
least one of the sensors associated with your YSI 556 MPS.  

1. Follow the procedures outlined in Section 8.3 View File. 

21.2 Uploading the Calibration Record (.glp) File 

NOTE: Make certain that you have performed a calibration on at 
least one of the sensors associated with your YSI 556 MPS. 

1. Follow the procedures outlined in Section 8.4 Upload to PC. 

21.3 Understanding the Calibration Record (.glp) File 

1. Open a calibration record file. Refer to Section 8.3 View 
File. 

2. Use the arrow keys to scroll horizontally and/or vertically to 
view all the data. 
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Figure 21.1 Calibration Record Screen 1 

 

Figure 21.2 Calibration Record Screen 2 

NOTE: Each sensor (not parameter) is characterized by either 1 
line (Conductivity, Dissolved Oxygen, ORP, TDS, or Barometer 
(Optional)) or 2 lines (pH) of calibration documentation. 
The left hand portion of each calibration entry shows the date 
and time that a calibration of a particular sensor was performed. 
In addition, each calibration entry is characterized by the 
instrument serial number, as defined by YSI. See Figure 21.1 
Calibration Record Screen 1. The right hand portion shows the 
YSI designation of the calibration constants and their values 
after their calibration has been performed. A more detailed 
description of the calibration constants is provided below: 
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• Conductivity Gain – A relative number which describes the 
sensitivity of the sensor. Basically, the value represents the 
calculated cell constant divided by the typical value of the 
cell constant (5 cm-1). 

• DO Gain – A relative number which describes the 
sensitivity of the sensor. Basically, the value represents the 
sensor current at the time of calibration divided by the 
typical value of the sensor current (15 uA). 

• pH Gain – A number which basically represents the 
sensitivity of the pH sensor. To remove the effect of 
temperature on the slope of the relationship of probe output 
in mv versus pH, the value of pH/mv is multiplied by the 
temperature in degrees Kelvin (K). 

• pH Offset – A number which basically represents the offset 
(or intercept) of the relationship of probe output in mv 
versus pH, the value of pH is multiplied by the temperature 
in degrees Kelvin (K). 

Anytime you perform a calibration, information concerning the 
calibration constants will be logged to the Calibration Record 
file (.glp file). However, if the Delete All Files command is 
used, Refer to Section 8.6 Delete All Files, the Calibration 
Record file will also be lost. It is critical that this file should be 
uploaded to your PC prior to issuing a Delete All Files 
command. Refer to Section 8.4 Upload to PC. 
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LowFlow – EPA Reg I&III   
QC and Revised 10/2011 
  1 

STANDARD OPERATING PROCEDURE 

Low-Flow Groundwater Sampling from 
Monitoring Wells – EPA Region I and III 

I. Purpose and Scope 
This SOP presents general guidelines for the collection of groundwater samples 
from monitoring wells using low-flow purging and sampling procedures.   
Operations manuals should be consulted for specific calibration and operating 
procedures. 

II. Equipment and Materials 
• Adjustable-rate positive-displacement pump, submersible pump, or peristaltic 

pump 
• Horiba® U-22 or equivalent water quality meters to monitor pH, specific 

conductance, turbidity, dissolved oxygen, oxidation-reduction potential (ORP), 
and temperature  

• Flow-through cell with inlet/outlet ports for purged groundwater and 
watertight ports for each probe 

• Generator or alternate power source depending on pump type  
• Water-level indicator 
• Disposable Teflon, Teflon-lined polyethylene tubing or polyethylene tubing for 

metals and other inorganics  
• Plastic sheeting 
• Well-construction information 
• Calibrated container and stopwatch to determine flow rate 
• Sample containers 
• In-line disposable 0.45µm filters (QED®  FF8100 or equivalent) 
• Shipping supplies (labels, coolers, and ice) 
• Field book 

III. Procedures and Guidelines 
A. Setup and Purging 

1. Obtain information on well location, diameter(s), depth, and screen 
interval(s), and the method for disposal of purged water.    

2. Calibrate instruments according to manufacturer's instructions. 

3. The well number, site, date, and condition are recorded in the field 
logbook. 
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4. Plastic sheeting is placed on the ground, and the well is unlocked and 
opened.  All decontaminated equipment to be used in sampling will be 
placed only on the plastic sheeting until after the sampling has been 
completed. To avoid cross-contamination, do not let any downhole 
equipment touch the ground. 

5. All sampling equipment and any other equipment to be placed in the 
well is cleaned and decontaminated before sampling in accordance 
with SOP Decontamination of Personnel and Equipment. 

6. Water level measurements are collected in accordance with the Water 
Level Measurements SOP.  Do not measure the depth to the bottom of 
the well at this time; this reduces the possibility that any accumulated 
sediment in the well will be disturbed.  Obtain depth to bottom 
information from well construction log. 

7. Attach and secure the tubing to the low-flow pump.  Lower the pump 
slowly into the well and set it at approximately the middle of the 
screen.  Place the pump intake in the middle of the saturated screen 
length and should be at least two feet above the bottom of the well to 
avoid mobilization of any sediment present in the bottom.  

8. Insert the measurement probes into the flow-through cell.  The purged 
groundwater is directed through the cell, allowing measurements to be 
collected before the water contacts the atmosphere.  

9. If using a generator, locate it 30 feet downwind  from the well to avoid 
exhaust fumes contaminating the samples.  

10. Start purging the well at 0.2 to 0.5 liters per minute.   Avoid surging.  
Purging rates for more transmissive formations could be started at 0.5-
liter to 1 liter per minute. The initial field parameters of pH, specific 
conductance, dissolved oxygen, ORP, turbidity, and temperature of 
water are measured and recorded in the field logbook. 

11. The water level should be monitored during purging, and, ideally, the 
purge rate should equal the well recharge rate so that there is little or 
no drawdown in the well (i.e., less than 0.3-foot).  The water level 
should stabilize for the specific purge rate.  There should be at least 1 
foot of water over the pump intake so there is no risk of the pump 
suction being broken, or entrainment of air in the sample.  Record 
adjustments in the purge rate and changes in depth to water in the 
logbook.  Purge rates should, if needed, be decreased to the minimum 
capabilities of the pump (0.1- to 0.2-liter per minute) to avoid affecting 
well drawdown.  

12. During purging, the field parameters are measured frequently (every 5 
minutes) until the parameters have stabilized.  Field parameters are 
considered stable when measurements meet the following criteria: 

• pH: within 0.1 pH units 
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• Specific conductance: within 3 percent 

• Dissolved oxygen: within 10 percent 

• Turbidity: within 10 percent for values greater than 5 NTU; if 3 
turbidity values are less than 5 NTU, consider the values as 
stabilized 

• ORP: within 10 mV 

• Temperature: within 3 percent 

B. Sample Collection 

Once purging is complete the well is ready to sample.  The elapsed time 
between completion of purging and collection of the groundwater sample 
should be minimized.  Typically, the sample is collected immediately after the 
well has been purged, but this is also dependent on well recovery. 

Samples will be placed in sample containers that have been cleaned to 
laboratory standards and are preserved in accordance with the analytical 
method.  The containers are typically pre-preserved, if required.  

VOC samples are normally collected first and directly into pre-preserved 
sample containers. 

During purging and sampling, the centrifugal/peristaltic pump tubing must 
remain filled with water to avoid aeration of the groundwater.  It is 
recommended that ¼ or 3/8 inch inside diameter tubing be used to help insure 
that the sample tubing remains water filled.  If the pump tubing is not 
completely filled to the sampling point, collect non-VOC dissolved gasses 
samples first, then increase flow rate slightly until water completely fills the 
tubing and collect the VOC/dissolved gases samples.  Record new flow rate 
and drawdown depth. 

The steps to be followed for sample collection are as follows: 

1. The cap is removed from the sample bottle, and the bottle is tilted 
slightly. 

2. The sample is slowly poured from the bailer or discharged from the 
pump so that it runs down the inside of the sample bottle with a 
minimum of splashing. The pumping rate should be reduced to 
approximately 100 ml per minute when sampling VOCs.  

3. Inorganics, including metals, may be collected and preserved in the 
filtered form as well as the unfiltered form.  Disposable in-line filters 
(0.45 micron filter), connected to the end of the sample tubing,, are 
typically used for field filtration.  Samples are field filtered as the water 
is being placed into the sample container.  If a bailer is used, filtration 
may be driven by a peristaltic pump.     
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4. Adequate space is left in the bottle to allow for expansion, except for 
VOC vials, which are filled to the top with a positive meniscus. 

5. The bottle is capped and clearly labeled. 

6. Samples are placed in appropriate containers and, if necessary, packed 
with ice in coolers as soon as practical. 

7. Nondedicated equipment is cleaned and decontaminated in accordance 
with the Decontamination of Personnel and Equipment SOP. 

The following information, at a minimum, will be recorded in the log book: 

1. Sample identification (site name, location, and project number; sample 
name/number and location; sample type and matrix; time and date; 
sampler's identity) 

2. Sample source and source description 

3. Field observations and measurements (appearance, volatile screening, field 
chemistry, sampling method), volume of water purged prior to sampling, 
number of well volumes purged, and field parameter measurements 

4. Sample disposition (preservative; laboratory name, date and time sent; 
laboratory sample number, chain-of-custody number, sample bottle lot 
number) 

5. Additional remarks 

C. Additional remarks 

1. If the well goes dry during purging, wait until it recovers sufficiently to 
remove the required volumes to sample all parameters.  It may be 
necessary to return periodically to the well but a particular sample (e.g., 
large amber bottles for semivolatile analysis) should be filled at one 
time rather than over the course of two or more visits to the well.  

2. Disposable tubing is disposed of with PPE and other site trash. 

IV. Attachments 
White paper on reasons and rationale for low-flow sampling. 

V. Key Checks and Preventative Maintenance 
• The drawdown in the well should be minimized as much as possible 

(preferably no more than 0.5-foot to 1 foot) so that natural groundwater-flow 
conditions are maintained as closely as possible. 

• The highest purging rate should not exceed 1 liter per minute. This is to keep 
the drawdown minimized. 
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• Stirring up of sediment in the well should be avoided so that turbidity 
containing adsorbed chemicals is not suspended in the well and taken in by 
the pump. 

• Overheating of the pump should be avoided to minimize the potential for 
losing VOCs through volatilization. 

• Keep the working space clean with plastic sheeting and good housekeeping. 

• Maintain field equipment in accordance with the manufacturer’s 
recommendations.  This will include, but is not limited to: 

• Inspect sampling pump regularly and replace as warranted 

• Inspect quick-connects regularly and replace as warranted 

• Verify battery charge, calibration, and proper working order of field 
measurement equipment prior to initial mobilization and daily during 
field efforts 
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Attachment to the SOP on Low-Flow Sampling Groundwater Sampling 
from Monitoring Wells  

White Paper on Low-Flow Sampling 

 
EPA recommends low-flow sampling as a means of collecting groundwater samples in a way that 
minimizes the disturbance to the natural groundwater flow system and minimizes the introduction of 
contamination into the samples from extraneous sources. The following are details about these 
issues. 

When a pump removes groundwater from the well at the same rate that groundwater enters the well 
through the screen, the natural groundwater-flow system around the well experiences a minimum of 
disturbance. Some disturbance is bound to occur because you are causing groundwater to flow to the 
well in a radial fashion that otherwise would have flowed past it. However, the resulting low-flow 
sample provides the most-representative indication we can get of groundwater quality in the 
immediate vicinity of the well. 

Normally, when a well is pumped at an excessive rate that drops the water level in the well below the 
water level in the aquifer, the water cascades down the inside of the well screen when it enters the 
well. The turbulence from this cascading causes gases such as oxygen and carbon dioxide to mix 
with the water in concentrations that are not representative of the native groundwater and are higher 
than expected. This causes geochemical changes in the nature of the water that can change the 
concentrations of some analytes, particularly metals, in the groundwater sample, not mention it’s 
effect on the dissolved oxygen levels that then will be measured in the flow-through cell. Such 
turbulence also may cause lower-than-expected concentrations of volatile organic compounds due to 
volatilization.  

For wells in which the water level is above the top of the screen, the water up in the riser is out of the 
natural circulation of the groundwater and, therefore, can become stagnant. This stagnant water is no 
longer representative of natural groundwater quality because its pH, dissolved-oxygen content, and 
other geochemical characteristics change as it contacts the air in the riser. If we minimize the drawdown 
in the well when we pump, then we minimize the amount of this stagnant water that is brought down 
into the well screen and potentially into the pump. As a result, a more-representative sample is obtained.  

Typically, wells contain some sediment in the bottom of the well, either as a residue from 
development that has settled out of the water column or that has sifted through the sand pack and 
screen since the well was installed. This sediment commonly has adsorbed on it such analytes as 
metals, SVOCs, and dioxins that normally would not be dissolved in the groundwater. If these 
sediments are picked up in the groundwater when the well is disturbed by excessive pumping, they 
can: 

• Make filtering the samples for metals analysis more difficult 

• Add unreasonably to the measured concentration of SVOCs and other organic compounds 

The SOP for low-flow sampling has been modified recently and should be consulted for additional 
information about low-flow sampling and ways of dealing with wells in which the water level cannot 
be maintained at a constant level. 
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STANDARD OPERATING PROCEDURE 

Surface Water Sampling 

I. Purpose and Scope 
This procedure presents the techniques used in collecting surface water samples. 
Materials, equipment, and procedures may vary; refer to the Field Sampling Plan 
and operators manuals for specific details. 

II. Materials and Equipment 
Materials and equipment vary depending on type of sampling; the Field Sampling 
Plan should be consulted for project-specific details. Typical equipment required 
includes: 

• Open tube sampler 
• Dip sampler 
• Weighted bottle sampler 
• Hand pump 
• Kemmerer or Van Dorn sampler 
• Depth-integrating sampler 
• Peristaltic pump 
• Sample containers 
• Meters for specific conductance, temperature, pH, and dissolved oxygen 

III. Procedures and Guidelines 
Before surface water samples are taken, all sampler assemblies and sample 
containers are cleaned and decontaminated as described in SOP Decontamination of 
Personnel and Equipment. Surface water samples collected from water bodies tidally 
influenced should be collected at low tide and under low flow conditions to 
minimize the dilution of potential contaminants.  Methods for surface water sample 
collection are described below. 

A. Manual Sampling 

Surface water samples are collected manually by submerging a clean glass, stainless 
steel, or Teflon container into the water body.  Samples may be collected at depth 
with a covered bottle that can be removed with a tripline.  The most common 
sampler types are beakers, sealable bottles and jars, pond samplers, and weighted 
bottle samplers.  Pond samplers have a fixed or telescoping pole attached to the 
sample container.  Weighted bottle samplers are lowered below water surface, 
where the attached bottle is opened, allowed to fill, and pulled out of the water.  
When retrieved, the bottle is tightly capped and removed from the sampler 
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assembly.  Specific types of weighted bottle samplers include dissolved oxygen, 
Kemmerer, or Van Dorn, and are acceptable in most instances. 

A sample is taken with the following specific steps: 

1. The location and desired depth for water sampling are selected. 

2.  The sample site is approached from downstream in a manner that avoids 
disturbance of bottom sediments as much as possible.  The sample bottle is 
gently submerged with the mouth pointed upstream and the bottle tilted 
slightly downstream.  Bubbles and floating materials should be prevented 
from entering the bottle.  If using a Peristaltic pump, lower the tubing into 
the water to the desired depth. 

3. For weighted bottle samplers, the assembly is slowly lowered to the desired 
depth.  The bottle stopper is unseated with a sharp tug and the bottle is 
allowed to fill until bubbles stop rising to the surface. 

4. When the bottle is full, it is gently removed from the water.  If sample 
transfer is required, it should be performed at this time. 

5. Measure dissolved oxygen, specific conductance, temperature, and pH at the 
sampling location. 

IV. Attachments 
 None. 

V. Key Checks and Items 
• Start downstream, work upstream 
• Log exact locations using permanent features 
• Beware of hidden hazards 
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Certificate of Accreditation 

 

   ISO/IEC 17025:2005                Certificate Number L2226 

Empirical Laboratories, LLC 
621 Mainstream Drive, Suite 270 

Nashville TN 37228 
 

has met the requirements set forth in L-A-B’s policies and procedures, all requirements of ISO/IEC 17025:2005 
“General Requirements for the competence of Testing and Calibration Laboratories” and the U.S. Department of 
Defense Environmental Laboratory Accreditation Program (DoD ELAP).* 
 
The accredited lab has demonstrated technical competence to a defined “Scope of Accreditation” and the operation 
of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009). 

 
Accreditation valid through: November 30, 2015  
 
 

                                                                                                                                            
 

                
                     R. Douglas Leonard, Jr., President, COO   

                                                      Laboratory Accreditation Bureau 
                                             Presented the 30th of January 2013 
*See the laboratory’s Scope of Accreditation for details of accredited parameters 
**Laboratory Accreditation Bureau is found to be in compliance with ISO/IEC 17011:2004 and recognized by ILAC (International Laboratory Accreditation Cooperation) and NACLA (National Cooperation for Laboratory Accreditation).   

 
® 

® 
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Scope of Accreditation 
For 

Empirical Laboratories, LLC 
 

621 Mainstream Drive, Suite 270 
Nashville, TN 37228 
Marcia K. McGinnity 

877-345-1113 
  
In recognition of a successful assessment to ISO/IEC 17025:2005 and the requirements of the DoD 
Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems 
Manual for Environmental Laboratories (DoD QSM v4.2) based on the National Environmental 
Laboratory Accreditation Conference Chapter 5 Quality Systems Standard (NELAC Voted Revision  
June 5, 2003), accreditation is granted to Empirical Laboratories, LLC to perform the following tests: 
 
Accreditation granted through: November 30, 2015 
 
Testing - Environmental 

Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8260B; EPA 624 1,1,1,2-Tetrachloroethane 

GC/MS EPA 8260B; EPA 624 1,1,1-Trichloroethane (1,1,1-TCA) 

GC/MS EPA 8260B; EPA 624 1,1,2,2-Tetrachloroethane 

GC/MS EPA 8260B; EPA 624 1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113; Freon 113) 

GC/MS EPA 8260B; EPA 624 1,1,2-Trichloroethane 

GC/MS EPA 8260B; EPA 624 1,1-Dichloroethane (1,1-DCA) 

GC/MS EPA 8260B; EPA 624 1,1-Dichloroethene (1,1-DCE) 

GC/MS EPA 8260B; EPA 624 1,1-Dichloropropene 

GC/MS EPA 8260B; EPA 624 1,2,3-Trichlorobenzene 

GC/MS EPA 8260B; EPA 624 1,2,3-Trichloropropane 

GC/MS EPA 8260B; EPA 624 1,2,4-Trichlorobenzene 

GC/MS EPA 8260B; EPA 624 1,2,4-Trimethylbenzene 

GC/MS EPA 8260B; EPA 624 1,2-Dibromo-3-chloropropane (DBCP) 

GC/MS EPA 8260B; EPA 624 1,2-Dibromoethane (EDB) 

GC/MS EPA 8260B; EPA 624 1,2-Dichlorobenzene 

GC/MS EPA 8260B; EPA 624 1,2-Dichloroethane (EDC) 

GC/MS EPA 8260B; EPA 624 1,2-Dichloropropane 

GC/MS EPA 8260B; EPA 624 1,3,5-Trimethylbenzene 
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Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8260B; EPA 624 1,3-Dichlorobenzene 

GC/MS EPA 8260B; EPA 624 1,3-Dichloropropane 

GC/MS EPA 8260B; EPA 624 1,4-Dichlorobenzene 

GC/MS EPA 8260B; EPA 624 1,4-Dioxane 

GC/MS EPA 8260B; EPA 624 1-Chlorohexane 

GC/MS EPA 8260B; EPA 624 2,2-Dichloropropane 

GC/MS EPA 8260B; EPA 624 2-Butanone (Methyl ethyl ketone; MEK) 

GC/MS EPA 8260B; EPA 624 2-Chloroethyl vinyl ether 

GC/MS EPA 8260B; EPA 624 2-Chlorotoluene 

GC/MS EPA 8260B; EPA 624 2-Hexanone (Methyl butyl ketone; MBK) 

GC/MS EPA 8260B; EPA 624 4-Chlorotoluene 

GC/MS EPA 8260B; EPA 624 4-Methyl-2-pentanone (Methyl isobutyl ketone; MIBK) 

GC/MS EPA 8260B; EPA 624 Acetone 

GC/MS EPA 8260B; EPA 624 Acetonitrile 

GC/MS EPA 8260B; EPA 624 Acrolein 

GC/MS EPA 8260B; EPA 624 Acrylonitrile 

GC/MS EPA 8260B; EPA 624 Allyl chloride 

GC/MS EPA 8260B; EPA 624 Benzene 

GC/MS EPA 8260B; EPA 624 Bromobenzene 

GC/MS EPA 8260B; EPA 624 Bromochloromethane 

GC/MS EPA 8260B; EPA 624 Bromodichloromethane  

GC/MS EPA 8260B; EPA 624 Bromoform 

GC/MS EPA 8260B; EPA 624 Bromomethane 

GC/MS EPA 8260B; EPA 624 Carbon Disulfide 

GC/MS EPA 8260B; EPA 624 Carbon Tetrachloride 

GC/MS EPA 8260B; EPA 624 Chlorobenzene 

GC/MS EPA 8260B; EPA 624 Chloroethane 

GC/MS EPA 8260B; EPA 624 Chloroform 

GC/MS EPA 8260B; EPA 624 Chloromethane 

GC/MS EPA 8260B; EPA 624 Chloroprene 

GC/MS EPA 8260B; EPA 624 cis-1,2-Dichloroethene (cis-1,2-DCE) 

GC/MS EPA 8260B; EPA 624 cis-1,3-Dichloropropene 

GC/MS EPA 8260B; EPA 624 cis-1,4-Dichloro-2-butene 
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Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8260B; EPA 624 Cyclohexane 

GC/MS EPA 8260B; EPA 624 Dibromochloromethane 

GC/MS EPA 8260B; EPA 624 Dibromomethane 

GC/MS EPA 8260B; EPA 624 Dichlorodifluoromethane (CFC-12) 

GC/MS EPA 8260B; EPA 624 Di-isopropyl ether 

GC/MS EPA 8260B; EPA 624 ETBE 

GC/MS EPA 8260B; EPA 624 Ethyl methacrylate     

GC/MS EPA 8260B; EPA 624 Ethylbenzene 

GC/MS EPA 8260B; EPA 624 Hexachlorobutadiene 

GC/MS EPA 8260B; EPA 624 Hexane 

GC/MS EPA 8260B; EPA 624 Iodomethane 

GC/MS EPA 8260B; EPA 624 Isobutyl alcohol 

GC/MS EPA 8260B; EPA 624 Isopropylbenzene (Cumene) 

GC/MS EPA 8260B; EPA 624 Methacrylonitrile 

GC/MS EPA 8260B; EPA 624 Methyl Acetate 

GC/MS EPA 8260B; EPA 624 Methyl methacrylate    

GC/MS EPA 8260B; EPA 624 Methyl Tertiary Butyl Ether (MTBE) 

GC/MS EPA 8260B; EPA 624 Methylcyclohexane 

GC/MS EPA 8260B; EPA 624 Methylene Chloride, or Dichloromethane 

GC/MS EPA 8260B; EPA 624 Naphthalene 

GC/MS EPA 8260B; EPA 624 n-Butylbenzene 

GC/MS EPA 8260B; EPA 624 n-Propylbenzene 

GC/MS EPA 8260B; EPA 624 p-Isopropyltoluene 

GC/MS EPA 8260B; EPA 624 Propionitrile 

GC/MS EPA 8260B; EPA 624 sec-Butylbenzene 

GC/MS EPA 8260B; EPA 624 Styrene 

GC/MS EPA 8260B; EPA 624 t-Butyl alcohol 

GC/MS EPA 8260B; EPA 624 tert-Amyl methyl ether 

GC/MS EPA 8260B; EPA 624 tert-Butylbenzene 

GC/MS EPA 8260B; EPA 624 Tetrachloroethene (PCE; PERC) 

GC/MS EPA 8260B; EPA 624 Tetrahydrofuran 

GC/MS EPA 8260B; EPA 624 Toluene 

GC/MS EPA 8260B; EPA 624 trans-1,2-Dichloroethene (trans-1,2-DCE) 
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Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8260B; EPA 624 trans-1,3-Dichloropropene 

GC/MS EPA 8260B; EPA 624 trans-1,4-Dichloro-2-butene 

GC/MS EPA 8260B; EPA 624 Trichloroethene (TCE) 

GC/MS EPA 8260B; EPA 624 Trichlorofluoromethane (CFC-11) 

GC/MS EPA 8260B; EPA 624 Vinyl acetate 

GC/MS EPA 8260B; EPA 624 Vinyl Chloride (VC) 

GC/MS EPA 8260B; EPA 624 m,p-Xylenes 

GC/MS EPA 8260B; EPA 624 o-Xylene 

GC/MS EPA 8260B; EPA 624 Xylenes (Total) 

GC/MS EPA 8270C/D; EPA 625 1,1'-Biphenyl 

GC/MS EPA 8270C/D; EPA 625 1,2,4,5-Tetrachlorobenzene 

GC/MS EPA 8270C/D; EPA 625 1,2,4-Trichlorobenzene 

GC/MS EPA 8270C/D; EPA 625 1,2-Dichlorobenzene 

GC/MS EPA 8270C/D; EPA 625 1,2-Diphenylhydrazine 

GC/MS EPA 8270C/D; EPA 625 1,3-Dichlorobenzene 

GC/MS EPA 8270C/D; EPA 625 1,4-Dichlorobenzene 

GC/MS EPA 8270C/D; EPA 625 1,4-Dioxane 

GC/MS EPA 8270C/D; EPA 625 1-Methylnaphthalene  

GC/MS EPA 8270C/D; EPA 625 2,3,4,6-Tetrachlorophenol 

GC/MS EPA 8270C/D; EPA 625 2,4,5-Trichlorophenol 

GC/MS EPA 8270C/D; EPA 625 2,4,6-Trichlorophenol (TCP) 

GC/MS EPA 8270C/D; EPA 625 2,4-Dichlorophenol (DCP) 

GC/MS EPA 8270C/D; EPA 625 2,4-Dimethylphenol 

GC/MS EPA 8270C/D; EPA 625 2,4-Dinitrophenol 

GC/MS EPA 8270C/D; EPA 625 2,4-Dinitrotoluene (DNT) 

GC/MS EPA 8270C/D; EPA 625 2,6-Dichlorophenol 

GC/MS EPA 8270C/D; EPA 625 2,6-Dinitrotoluene 

GC/MS EPA 8270C/D; EPA 625 2-Chloronaphthalene 

GC/MS EPA 8270C/D; EPA 625 2-Chlorophenol 

GC/MS EPA 8270C/D; EPA 625 2-Methylnaphthalene 

GC/MS EPA 8270C/D; EPA 625 2-Methylphenol (o-Cresol) 

GC/MS EPA 8270C/D; EPA 625 2-Nitroaniline 

GC/MS EPA 8270C/D; EPA 625 2-Nitrophenol (ONP) 
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Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8270C/D; EPA 625 3,3'-Dichlorobenzidine (DCB) 

GC/MS EPA 8270C/D; EPA 625 3-Methylphenol/4-Methylphenol 

GC/MS EPA 8270C/D; EPA 625 3-Nitroaniline 

GC/MS EPA 8270C/D; EPA 625 4,6-Dinitro-2-methylphenol (DNOC) 

GC/MS EPA 8270C/D; EPA 625 4-Bromophenyl phenyl ether 

GC/MS EPA 8270C/D; EPA 625 4-Chloro-3-methylphenol 

GC/MS EPA 8270C/D; EPA 625 4-Chloroaniline 

GC/MS EPA 8270C/D; EPA 625 4-Chlorophenyl phenyl ether 

GC/MS EPA 8270C/D; EPA 625 4-Methylphenol (p-Cresol) 

GC/MS EPA 8270C/D; EPA 625 4-Nitroaniline (PNA) 

GC/MS EPA 8270C/D; EPA 625 4-Nitrophenol (PNP) 

GC/MS EPA 8270C/D; EPA 625 Acenaphthene 

GC/MS EPA 8270C/D; EPA 625 Acenaphthylene 

GC/MS EPA 8270C/D; EPA 625 Acetophenone 

GC/MS EPA 8270C/D; EPA 625 Aniline              

GC/MS EPA 8270C/D; EPA 625 Anthracene 

GC/MS EPA 8270C/D; EPA 625 Atrazine 

GC/MS EPA 8270C/D; EPA 625 Benzaldehyde 

GC/MS EPA 8270C/D; EPA 625 Benzidine 

GC/MS EPA 8270C/D; EPA 625 Benzo(a)anthracene 

GC/MS EPA 8270C/D; EPA 625 Benzo(a)pyrene 

GC/MS EPA 8270C/D; EPA 625 Benzo(b)fluoranthene 

GC/MS EPA 8270C/D; EPA 625 Benzo(g,h,i)perylene 

GC/MS EPA 8270C/D; EPA 625 Benzo(k)fluoranthene 

GC/MS EPA 8270C/D; EPA 625 Benzoic Acid 

GC/MS EPA 8270C/D; EPA 625 Benzyl alcohol 

GC/MS EPA 8270C/D; EPA 625 bis(2-Chloroethoxy)methane 

GC/MS EPA 8270C/D; EPA 625 bis(2-Chloroethyl)ether (BCEE) 

GC/MS EPA 8270C/D; EPA 625 bis(2-chloroisopropyl)ether, or 2,2'-oxybis (1-Chloropropane)  

GC/MS EPA 8270C/D; EPA 625 bis(2-Ethylhexyl)phthalate (BEHP) 

GC/MS EPA 8270C/D; EPA 625 Butyl benzyl phthalate (BBP) 

GC/MS EPA 8270C/D; EPA 625 Caprolactam 

GC/MS EPA 8270C/D; EPA 625 Carbazole 
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Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8270C/D; EPA 625 Chrysene 

GC/MS EPA 8270C/D; EPA 625 Dibenz(a,h)anthracene 

GC/MS EPA 8270C/D; EPA 625 Dibenzofuran (DBF) 

GC/MS EPA 8270C/D; EPA 625 Diethyl phthalate (DEP) 

GC/MS EPA 8270C/D; EPA 625 Dimethyl phthalate (DMP) 

GC/MS EPA 8270C/D; EPA 625 Di-n-butyl phthalate (DBP) 

GC/MS EPA 8270C/D; EPA 625 Di-n-octyl phthalate (DNOP) 

GC/MS EPA 8270C/D; EPA 625 Fluoranthene 

GC/MS EPA 8270C/D; EPA 625 Fluorene 

GC/MS EPA 8270C/D; EPA 625 Hexachlorobenzene (HCB) 

GC/MS EPA 8270C/D; EPA 625 Hexachlorobutadiene (HCBD) 

GC/MS EPA 8270C/D; EPA 625 Hexachlorocyclopentadiene (HCCPD) 

GC/MS EPA 8270C/D; EPA 625 Hexachloroethane (HCE) 

GC/MS EPA 8270C/D; EPA 625 Indeno(1,2,3-cd)pyrene 

GC/MS EPA 8270C/D; EPA 625 Isophorone 

GC/MS EPA 8270C/D; EPA 625 Naphthalene 

GC/MS EPA 8270C/D; EPA 625 Nitrobenzene 

GC/MS EPA 8270C/D; EPA 625 N-Nitrosodimethylamine 

GC/MS EPA 8270C/D; EPA 625 N-Nitroso-di-n-propylamine (NDPA) 

GC/MS EPA 8270C/D; EPA 625 N-nitrosodiphenylamine (NDPHA) 

GC/MS EPA 8270C/D; EPA 625 Pentachlorophenol 

GC/MS EPA 8270C/D; EPA 625 Phenanthrene 

GC/MS EPA 8270C/D; EPA 625 Phenol 

GC/MS EPA 8270C/D; EPA 625 Pyrene 

GC/MS EPA 8270C/D; EPA 625 Pyridine 

GC/ECD EPA 8081A/B 4,4'-DDD 

GC/ECD EPA 8081A/B 4,4'-DDE 

GC/ECD EPA 8081A/B 4,4'-DDT 

GC/ECD EPA 8081A/B Aldrin 

GC/ECD EPA 8081A/B alpha-BHC (alpha-HCH) 

GC/ECD EPA 8081A/B alpha-Chlordane 

GC/ECD EPA 8081A/B beta-BHC (beta-HCH) 

GC/ECD EPA 8081A/B delta-BHC (delta-HCH) 
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Non-Potable Water  

Technology Method Analyte 

GC/ECD EPA 8081A/B Dieldrin 

GC/ECD EPA 8081A/B Endosulfan I 

GC/ECD EPA 8081A/B Endosulfan II 

GC/ECD EPA 8081A/B Endosulfan sulfate 

GC/ECD EPA 8081A/B Endrin 

GC/ECD EPA 8081A/B Endrin aldehyde 

GC/ECD EPA 8081A/B Endrin ketone 

GC/ECD EPA 8081A/B gamma-BHC (Lindane; gamma-HCH) 

GC/ECD EPA 8081A/B gamma-Chlordane 

GC/ECD EPA 8081A/B Heptachlor 

GC/ECD EPA 8081A/B Heptachlor epoxide 

GC/ECD EPA 8081A/B Methoxychlor 

GC/ECD EPA 8081A/B Chlordane (n.o.s.) 

GC/ECD EPA 8081A/B Toxaphene 

GC/ECD EPA 8082A Aroclor-1016 

GC/ECD EPA 8082A Aroclor-1221 

GC/ECD EPA 8082A Aroclor-1232 

GC/ECD EPA 8082A Aroclor-1242 

GC/ECD EPA 8082A Aroclor-1248 

GC/ECD EPA 8082A Aroclor-1254 

GC/ECD EPA 8082A Aroclor-1260 

GC/ECD EPA 8082A Aroclor-1262 

GC/ECD EPA 8082A Aroclor-1268 

GC/ECD EPA 8151A 2,4,5-T 

GC/ECD EPA 8151A 2,4,5-TP (Silvex) 

GC/ECD EPA 8151A 2,4-D 

GC/ECD EPA 8151A 2,4-DB 

GC/ECD EPA 8151A Dalapon 

GC/ECD EPA 8151A Dicamba 

GC/ECD EPA 8151A Dichlorprop 

GC/ECD EPA 8151A Dinoseb 

GC/ECD EPA 8151A MCPA 

GC/ECD EPA 8151A MCPP  (Mecoprop) 
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Non-Potable Water  

Technology Method Analyte 

HPLC/UV EPA 8330A/B 1,3,5-Trinitrobenzene 

HPLC/UV EPA 8330A/B 1,3-Dinitrobenzene 

HPLC/UV EPA 8330A/B 2,4,6-Trinitrophenylmethylnitramine (Tetryl) 

HPLC/UV EPA 8330A/B 2,4,6-Trinitrotoluene (TNT) 

HPLC/UV EPA 8330A/B 2,4-Dinitrotoluene (DNT) 

HPLC/UV EPA 8330A/B 2,6-Dinitrotoluene 

HPLC/UV EPA 8330A/B 2-Amino-4,6-dinitrotoluene 

HPLC/UV EPA 8330A/B 2-Nitrotoluene (ONT) 

HPLC/UV EPA 8330A/B 3,5-Dinitroaniline 

HPLC/UV EPA 8330A/B 3-Nitrotoluene 

HPLC/UV EPA 8330A/B 4-Amino-2,6-dinitrotoluene 

HPLC/UV EPA 8330A/B 4-Nitrotoluene (PNT) 

HPLC/UV EPA 8330A/B Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 

HPLC/UV EPA 8330A/B Nitrobenzene 

HPLC/UV EPA 8330A/B Nitroglycerin 

HPLC/UV EPA 8330A/B Nitroguanidine 

HPLC/UV EPA 8330A/B Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 

HPLC/UV EPA 8330A/B 3,5-Dinitroaniline 

HPLC/UV EPA 8330A/B PETN 

GC/FID FLPRO Petroleum Range Organics 

GC/FID EPA 8015B/C TPH DRO 

GC/FID EPA 8015B/C TPH ORO 

GC/FID EPA 8015B/C TPH GRO 

GC/FID RSK-175 Methane 

GC/FID RSK-175 Ethane 

GC/FID RSK-175 Ethene 

GC/ECD EPA 8011 1,2-Dibromoethane (EDB) 

GC/ECD EPA 8011 1,2-Dibromo-3-chloropropane (DBCP) 

HPLC/MS EPA 6850 Perchlorate 

ICP EPA 6010B/C; EPA 200.7 Aluminum 

ICP EPA 6010B/C; EPA 200.7 Antimony 

ICP EPA 6010B/C; EPA 200.7 Arsenic 

ICP EPA 6010B/C; EPA 200.7 Barium 
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Non-Potable Water  

Technology Method Analyte 

ICP EPA 6010B/C; EPA 200.7 Beryllium 

ICP EPA 6010B/C; EPA 200.7 Boron 

ICP EPA 6010B/C; EPA 200.7 Cadmium 

ICP EPA 6010B/C; EPA 200.7 Calcium 

ICP EPA 6010B/C; EPA 200.7 Chromium, total 

ICP EPA 6010B/C; EPA 200.7 Cobalt 

ICP EPA 6010B/C; EPA 200.7 Copper 

ICP EPA 6010B/C; EPA 200.7 Iron 

ICP EPA 6010B/C; EPA 200.7 Lead 

ICP EPA 6010B/C; EPA 200.7 Magnesium 

ICP EPA 6010B/C; EPA 200.7 Manganese 

CVAA EPA 7470A; EPA 245.1 Mercury 

ICP EPA 6010B/C; EPA 200.7 Molybdenum  

ICP EPA 6010B/C; EPA 200.7 Nickel 

ICP EPA 6010B/C; EPA 200.7 Potassium 

ICP EPA 6010B/C; EPA 200.7 Selenium 

ICP EPA 6010B/C; EPA 200.7 Silver 

ICP EPA 6010B/C; EPA 200.7 Sodium 

ICP EPA 6010B/C; EPA 200.7 Strontium 

ICP EPA 6010B/C; EPA 200.7 Thallium 

ICP EPA 6010B/C; EPA 200.7 Tin  

ICP EPA 6010B/C; EPA 200.7 Titanium  

ICP EPA 6010B/C; EPA 200.7 Vanadium 

ICP EPA 6010B/C; EPA 200.7 Zinc 

IC EPA 300.0 Bromide 

IC EPA 300.0 Chloride 

IC EPA 300.0 Fluoride 

IC EPA 300.0 Nitrate 

IC EPA 300.0 Nitrite 

IC EPA 300.0 Sulfate 

IC EPA 9056A Bromide 

IC EPA 9056A Chloride 

IC EPA 9056A Fluoride 
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Non-Potable Water  

Technology Method Analyte 

IC EPA 9056A Nitrate 

IC EPA 9056A Nitrite 

IC EPA 9056A Sulfate 

Colorimetric SM 4500-NO2 B-2011 Nitrite as N 

Titration SM 2320 B-2011 Alkalinity 

Colorimetric SM 4500-NH3 G-2011 Ammonia 

Probe SM 5210 B-2011 BOD 

Probe SM 5210 B-2011 CBOD 

Colorimetric EPA 410.4 COD 

UV/Vis EPA 7196A 
SM 3500-Cr B-2011 Hexavalent Chromium 

Colorimetric EPA 353.2 MOD Nitrocellulose 

Colorimetric EPA 353.2 Nitrate/Nitrite 

Gravimetric EPA 1664A Oil and Grease 

Titration Chap.7, Sect. 7.3.4 Mod. Reactive Sulfide 

Titration SM 4500-S2 F-2011 Sulfide 

UV/Vis SM 4500-P B5-2011 Total Phosphorus (as P) 

UV/Vis SM 4500-P E-2011 Ortho-Phosphate (as P) 

TOC EPA 9060A;  
SM 5310 C-2011 Total Organic Carbon 

Gravimetric SM 2540 C-2011 TDS 

Gravimetric SM 2540 D-2011 TSS 

Colorimetric EPA 9012A/B 
SM 4500-CN G-2011 Cyanide 

Physical EPA 1010A Ignitability / Flashpoint 

Physical EPA 9095B Paint Filter 

Probe EPA 9040B/C 
SM 4500-H+ B-2011 pH(Corrosivity) 

Preparation Method Type 

Preparation EPA 1311 TCLP 

Preparation EPA 3005A Metals digestion 

Preparation EPA 3010A Metals digestion 

Preparation EPA 3510C Organics Liquid Extraction 

Preparation EPA 5030A/B Purge and Trap Water 
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Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8260B 1,1,1-Trichloroethane (1,1,1-TCA) 
GC/MS EPA 8260B 1,1,1,2-Tetrachloroethane 
GC/MS EPA 8260B 1,1,2,2-Tetrachloroethane 
GC/MS EPA 8260B 1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113; Freon 113) 
GC/MS EPA 8260B 1,1,2-Trichloroethane 
GC/MS EPA 8260B 1,1-Dichloroethane (1,1-DCA) 
GC/MS EPA 8260B 1,1-Dichloroethene (1,1-DCE) 
GC/MS EPA 8260B 1,1-Dichloropropene 
GC/MS EPA 8260B 1,2,3-Trichlorobenzene 
GC/MS EPA 8260B 1,2,3-Trichloropropane 
GC/MS EPA 8260B 1,2,4-Trichlorobenzene 
GC/MS EPA 8260B 1,2,4-Trimethylbenzene 
GC/MS EPA 8260B 1,2-Dibromo-3-chloropropane (DBCP) 
GC/MS EPA 8260B 1,2-Dibromoethane (EDB) 
GC/MS EPA 8260B 1,2-Dichlorobenzene 
GC/MS EPA 8260B 1,2-Dichloroethane (EDC) 
GC/MS EPA 8260B 1,2-Dichloropropane 
GC/MS EPA 8260B 1,3,5-Trimethylbenzene 
GC/MS EPA 8260B 1,3-Dichlorobenzene 
GC/MS EPA 8260B 1,3-Dichloropropane 
GC/MS EPA 8260B 1,4-Dichlorobenzene 
GC/MS EPA 8260B 1,4-Dioxane 
GC/MS EPA 8260B 1-Chlorohexane 
GC/MS EPA 8260B 2,2-Dichloropropane 
GC/MS EPA 8260B 2-Butanone (Methyl ethyl ketone; MEK) 
GC/MS EPA 8260B 2-Chloroethyl vinyl ether 
GC/MS EPA 8260B 2-Chlorotoluene 
GC/MS EPA 8260B 2-Hexanone (Methyl butyl ketone; MBK) 
GC/MS EPA 8260B 4-Chlorotoluene 
GC/MS EPA 8260B 4-Methyl-2-pentanone (Methyl isobutyl ketone; MIBK) 
GC/MS EPA 8260B Acetone 
GC/MS EPA 8260B Acetonitrile 
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Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8260B Acrolein          
GC/MS EPA 8260B Acrylonitrile    
GC/MS EPA 8260B Allyl chloride 
GC/MS EPA 8260B Benzene 
GC/MS EPA 8260B Bromobenzene 
GC/MS EPA 8260B Bromochloromethane 
GC/MS EPA 8260B Bromodichloromethane  
GC/MS EPA 8260B Bromoform 
GC/MS EPA 8260B Bromomethane 
GC/MS EPA 8260B Carbon Disulfide 
GC/MS EPA 8260B Carbon Tetrachloride 
GC/MS EPA 8260B Chlorobenzene 
GC/MS EPA 8260B Chloroethane 
GC/MS EPA 8260B Chloroform 
GC/MS EPA 8260B Chloromethane 
GC/MS EPA 8260B Chloroprene 
GC/MS EPA 8260B cis-1,2-Dichloroethene (cis-1,2-DCE) 
GC/MS EPA 8260B cis-1,3-Dichloropropene 
GC/MS EPA 8260B cis-1,4-Dichloro-2-butene 
GC/MS EPA 8260B Cyclohexane 
GC/MS EPA 8260B Dibromochloromethane 
GC/MS EPA 8260B Dibromomethane 
GC/MS EPA 8260B Dichlorodifluoromethane (CFC-12) 
GC/MS EPA 8260B Di-isopropyl ether 
GC/MS EPA 8260B ETBE 
GC/MS EPA 8260B Ethyl methacrylate     
GC/MS EPA 8260B Ethylbenzene 
GC/MS EPA 8260B Hexachlorobutadiene 
GC/MS EPA 8260B Hexane 
GC/MS EPA 8260B Iodomethane            
GC/MS EPA 8260B Isobutyl alcohol 
GC/MS EPA 8260B Isopropylbenzene (Cumene) 
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Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8260B m,p-Xylenes 
GC/MS EPA 8260B Methacrylonitrile 
GC/MS EPA 8260B Methyl Acetate 
GC/MS EPA 8260B Methyl methacrylate    
GC/MS EPA 8260B Methyl Tertiary Butyl Ether (MTBE) 
GC/MS EPA 8260B Methylcyclohexane 
GC/MS EPA 8260B Methylene Chloride, or Dichloromethane 
GC/MS EPA 8260B Naphthalene 
GC/MS EPA 8260B n-Butylbenzene 
GC/MS EPA 8260B n-Propylbenzene 
GC/MS EPA 8260B o-Xylene 
GC/MS EPA 8260B p-Isopropyltoluene 
GC/MS EPA 8260B Propionitrile 
GC/MS EPA 8260B sec-Butylbenzene 
GC/MS EPA 8260B Styrene 
GC/MS EPA 8260B tert-Amyl methyl ether 
GC/MS EPA 8260B tert-Butyl alcohol 
GC/MS EPA 8260B tert-Butylbenzene 
GC/MS EPA 8260B Tetrachloroethene (PCE; PERC) 
GC/MS EPA 8260B Tetrahydrofuran 
GC/MS EPA 8260B Toluene 
GC/MS EPA 8260B trans-1,2-Dichloroethene (trans-1,2-DCE) 
GC/MS EPA 8260B trans-1,3-Dichloropropene 
GC/MS EPA 8260B trans-1,4-Dichloro-2-butene 
GC/MS EPA 8260B Trichloroethene (TCE) 
GC/MS EPA 8260B Trichlorofluoromethane (CFC-11) 
GC/MS EPA 8260B Vinyl acetate 
GC/MS EPA 8260B Vinyl Chloride (VC) 
GC/MS EPA 8260B Xylenes (Total) 
GC/MS EPA 8270C/D 1,1'-Biphenyl 
GC/MS EPA 8270C/D 1,2,4,5-Tetrachlorobenzene 
GC/MS EPA 8270C/D 1,2,4-Trichlorobenzene 
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Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8270C/D 1,2-Dichlorobenzene 
GC/MS EPA 8270C/D 1,2-Diphenylhydrazine 
GC/MS EPA 8270C/D 1,3-Dichlorobenzene 
GC/MS EPA 8270C/D 1,4-Dichlorobenzene 
GC/MS EPA 8270C/D 1,4-Dioxane 
GC/MS EPA 8270C/D 1-Methylnaphthalene  
GC/MS EPA 8270C/D 2,3,4,6-Tetrachlorophenol 
GC/MS EPA 8270C/D 2,4,5-Trichlorophenol 
GC/MS EPA 8270C/D 2,4,6-Trichlorophenol (TCP) 
GC/MS EPA 8270C/D 2,4-Dichlorophenol (DCP) 
GC/MS EPA 8270C/D 2,4-Dimethylphenol 
GC/MS EPA 8270C/D 2,4-Dinitrophenol 
GC/MS EPA 8270C/D 2,4-Dinitrotoluene (DNT) 
GC/MS EPA 8270C/D 2,6-Dichlorophenol 
GC/MS EPA 8270C/D 2,6-Dinitrotoluene 
GC/MS EPA 8270C/D 2-Chloronaphthalene 
GC/MS EPA 8270C/D 2-Chlorophenol 
GC/MS EPA 8270C/D 2-Methylnaphthalene 
GC/MS EPA 8270C/D 2-Methylphenol (o-Cresol) 
GC/MS EPA 8270C/D 2-Nitroaniline 
GC/MS EPA 8270C/D 2-Nitrophenol (ONP) 
GC/MS EPA 8270C/D 3,3'-Dichlorobenzidine (DCB) 
GC/MS EPA 8270C/D 3-Methylphenol/4-Methylphenol 
GC/MS EPA 8270C/D 3-Nitroaniline 
GC/MS EPA 8270C/D 4,6-Dinitro-2-methylphenol (DNOC) 
GC/MS EPA 8270C/D 4-Bromophenyl phenyl ether 
GC/MS EPA 8270C/D 4-Chloro-3-methylphenol 
GC/MS EPA 8270C/D 4-Chloroaniline 
GC/MS EPA 8270C/D 4-Chlorophenyl phenyl ether 
GC/MS EPA 8270C/D 4-Methylphenol (p-Cresol) 
GC/MS EPA 8270C/D 4-Nitroaniline (PNA) 
GC/MS EPA 8270C/D 4-Nitrophenol (PNP) 
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Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8270C/D Acenaphthene 
GC/MS EPA 8270C/D Acenaphthylene 
GC/MS EPA 8270C/D Acetophenone 
GC/MS EPA 8270C/D Aniline              
GC/MS EPA 8270C/D Anthracene 
GC/MS EPA 8270C/D Atrazine 
GC/MS EPA 8270C/D Benzaldehyde 
GC/MS EPA 8270C/D Benzidine 
GC/MS EPA 8270C/D Benzo(a)anthracene 
GC/MS EPA 8270C/D Benzo(a)pyrene 
GC/MS EPA 8270C/D Benzo(b)fluoranthene 
GC/MS EPA 8270C/D Benzo(g,h,i)perylene 
GC/MS EPA 8270C/D Benzo(k)fluoranthene 
GC/MS EPA 8270C/D Benzoic Acid 
GC/MS EPA 8270C/D Benzyl alcohol 
GC/MS EPA 8270C/D bis(2-Chloroethoxy)methane 
GC/MS EPA 8270C/D bis(2-Chloroethyl)ether (BCEE) 
GC/MS EPA 8270C/D bis(2-chloroisopropyl)ether, or 2,2'-oxybis (1-Chloropropane)  
GC/MS EPA 8270C/D bis(2-Ethylhexyl)phthalate (BEHP) 
GC/MS EPA 8270C/D Butyl benzyl phthalate (BBP) 
GC/MS EPA 8270C/D Caprolactam 
GC/MS EPA 8270C/D Carbazole 
GC/MS EPA 8270C/D Chrysene 
GC/MS EPA 8270C/D Dibenz(a,h)anthracene 
GC/MS EPA 8270C/D Dibenzofuran (DBF) 
GC/MS EPA 8270C/D Diethyl phthalate (DEP) 
GC/MS EPA 8270C/D Dimethyl phthalate (DMP) 
GC/MS EPA 8270C/D Di-n-butyl phthalate (DBP) 
GC/MS EPA 8270C/D Di-n-octyl phthalate (DNOP) 
GC/MS EPA 8270C/D Fluoranthene 
GC/MS EPA 8270C/D Fluorene 
GC/MS EPA 8270C/D Hexachlorobenzene (HCB) 



                  Certificate # L2226 
 

Form 400.8 - Original    11-01-09      Page 16 of 20 

Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8270C/D Hexachlorobutadiene (HCBD) 
GC/MS EPA 8270C/D Hexachlorocyclopentadiene (HCCPD) 
GC/MS EPA 8270C/D Hexachloroethane (HCE) 
GC/MS EPA 8270C/D Indeno(1,2,3-cd)pyrene 
GC/MS EPA 8270C/D Isophorone 
GC/MS EPA 8270C/D Naphthalene 
GC/MS EPA 8270C/D Nitrobenzene 
GC/MS EPA 8270C/D N-Nitrosodimethylamine 
GC/MS EPA 8270C/D N-Nitroso-di-n-propylamine (NDPA) 
GC/MS EPA 8270C/D N-nitrosodiphenylamine (NDPHA) 
GC/MS EPA 8270C/D Pentachlorophenol 
GC/MS EPA 8270C/D Phenanthrene 
GC/MS EPA 8270C/D Phenol 
GC/MS EPA 8270C/D Pyrene 
GC/MS EPA 8270C/D Pyridine 

GC/ECD EPA 8081A/B 4,4'-DDD 

GC/ECD EPA 8081A/B 4,4'-DDE 

GC/ECD EPA 8081A/B 4,4'-DDT 

GC/ECD EPA 8081A/B Aldrin 

GC/ECD EPA 8081A/B alpha-BHC (alpha-HCH) 

GC/ECD EPA 8081A/B alpha-Chlordane 

GC/ECD EPA 8081A/B beta-BHC (beta-HCH) 

GC/ECD EPA 8081A/B delta-BHC (delta-HCH) 

GC/ECD EPA 8081A/B Chlordane (n.o.s.) 

GC/ECD EPA 8081A/B Dieldrin 

GC/ECD EPA 8081A/B Endosulfan I 

GC/ECD EPA 8081A/B Endosulfan II 

GC/ECD EPA 8081A/B Endosulfan sulfate 

GC/ECD EPA 8081A/B Endrin 

GC/ECD EPA 8081A/B Endrin aldehyde 

GC/ECD EPA 8081A/B Endrin ketone 

GC/ECD EPA 8081A/B gamma-BHC (Lindane; gamma-HCH) 
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Solid and Chemical Materials 

Technology Method Analyte 

GC/ECD EPA 8081A/B gamma-Chlordane 

GC/ECD EPA 8081A/B Heptachlor 

GC/ECD EPA 8081A/B Heptachlor epoxide 

GC/ECD EPA 8081A/B Methoxychlor 

GC/ECD EPA 8081A/B Toxaphene 

GC/ECD EPA 8082A Aroclor-1016 

GC/ECD EPA 8082A Aroclor-1221 

GC/ECD EPA 8082A Aroclor-1232 

GC/ECD EPA 8082A Aroclor-1242 

GC/ECD EPA 8082A Aroclor-1248 

GC/ECD EPA 8082A Aroclor-1254 

GC/ECD EPA 8082A Aroclor-1260 

GC/ECD EPA 8082A Aroclor-1262 

GC/ECD EPA 8082A Aroclor-1268 

HPLC/UV EPA 8330A 1,3,5-Trinitrobenzene 

HPLC/UV EPA 8330A 1,3-Dinitrobenzene 

HPLC/UV EPA 8330A 2,4,6-Trinitrophenylmethylnitramine (Tetryl) 

HPLC/UV EPA 8330A 2,4,6-Trinitrotoluene (TNT) 

HPLC/UV EPA 8330A 2,4-Dinitrotoluene (DNT) 

HPLC/UV EPA 8330A 2,6-Dinitrotoluene 

HPLC/UV EPA 8330A 2-Amino-4,6-dinitrotoluene 

HPLC/UV EPA 8330A 2-Nitrotoluene (ONT) 

HPLC/UV EPA 8330A 3-Nitrotoluene 

HPLC/UV EPA 8330A 3,5-Dinitroaniline 

HPLC/UV EPA 8330A 4-Amino-2,6-dinitrotoluene 

HPLC/UV EPA 8330A 4-Nitrotoluene (PNT) 

HPLC/UV EPA 8330A Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 

HPLC/UV EPA 8330A Nitroglycerin 

HPLC/UV EPA 8330A Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 

HPLC/UV EPA 8330A Nitrobenzene 

HPLC/UV EPA 8330A Nitroguanidine 

HPLC/UV EPA 8330A PETN 
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Solid and Chemical Materials 

Technology Method Analyte 

HPLC/UV EPA 8330B 1,3,5-Trinitrobenzene 

HPLC/UV EPA 8330B 1,3-Dinitrobenzene 

HPLC/UV EPA 8330B 2,4,6-Trinitrophenylmethylnitramine (Tetryl) 

HPLC/UV EPA 8330B 2,4,6-Trinitrotoluene (TNT) 

HPLC/UV EPA 8330B 2,4-Dinitrotoluene (DNT) 

HPLC/UV EPA 8330B 2,6-Dinitrotoluene 

HPLC/UV EPA 8330B 2-Amino-4,6-dinitrotoluene 

HPLC/UV EPA 8330B 2-Nitrotoluene (ONT) 

HPLC/UV EPA 8330B 3-Nitrotoluene 

HPLC/UV EPA 8330B 3,5-Dinitroaniline 

HPLC/UV EPA 8330B 4-Amino-2,6-dinitrotoluene 

HPLC/UV EPA 8330B 4-Nitrotoluene (PNT) 

HPLC/UV EPA 8330B Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 

HPLC/UV EPA 8330B Nitroglycerin 

HPLC/UV EPA 8330B Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 

HPLC/UV EPA 8330B Nitrobenzene 

HPLC/UV EPA 8330B Nitroguanidine 

HPLC/UV EPA 8330B PETN 

GC/FID FLPRO Petroleum Range Organics 

GC/FID EPA 8015B/C TPH DRO 

GC/FID EPA 8015B/C TPH ORO 

GC/FID EPA 8015B/C TPH GRO 

HPLC/MS EPA 6850 Perchlorate 

ICP EPA 6010B/C Aluminum 

ICP EPA 6010B/C Antimony 

ICP EPA 6010B/C Arsenic 

ICP EPA 6010B/C Barium 

ICP EPA 6010B/C Beryllium 

ICP EPA 6010B/C Boron 

ICP EPA 6010B/C Cadmium 

ICP EPA 6010B/C Calcium 

ICP EPA 6010B/C Chromium, total 
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Solid and Chemical Materials 

Technology Method Analyte 

ICP EPA 6010B/C Cobalt 

ICP EPA 6010B/C Copper 

ICP EPA 6010B/C Iron 

ICP EPA 6010B/C Lead 

ICP EPA 6010B/C Magnesium 

ICP EPA 6010B/C Manganese 

CVAA EPA 7471A/B Mercury 

ICP EPA 6010B/C Molybdenum  

ICP EPA 6010B/C Nickel 

ICP EPA 6010B/C Potassium 

ICP EPA 6010B/C Selenium 

ICP EPA 6010B/C Silver 

ICP EPA 6010B/C Sodium 

ICP EPA 6010B/C Strontium 

ICP EPA 6010B/C Tin  

ICP EPA 6010B/C Titanium  

ICP EPA 6010B/C Thallium 

ICP EPA 6010B/C Vanadium 

ICP EPA 6010B/C Zinc 

IC EPA 9056A Bromide 

IC EPA 9056A Chloride 

IC EPA 9056A Fluoride 

IC EPA 9056A Nitrate 

IC EPA 9056A Nitrite 

IC EPA 9056A Sulfate 

UV/Vis EPA 7196A Hexavalent Chromium 

TOC Lloyd Kahn Total Organic Carbon 

Colorimetric EPA 353.2 MOD Nitrocellulose 
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Solid and Chemical Materials 

Technology Method Analyte 

Colorimetric EPA 9012A/B Cyanide 

Titration Chap.7, Sect. 7.3.4 Mod. Reactive Sulfide 

Physical EPA 1010A Ignitability/Flashpoint 

Titration EPA 9034 Sulfide 

Probe EPA 9045C/D pH (Corrosivity) 

Preparation Method Type 

Preparation EPA 1311 TCLP 

Preparation EPA 1312 SPLP 

Preparation NJ Modified 3060A Hexavalent Chromium   

Preparation EPA 3050B Metals Digestion 

Preparation EPA 3546 Organics Microwave Extraction 

Preparation EPA 3550B/C Organics Sonication 

Preparation SM 2540 B-1997 Percent Solids (Percent Moisture) 

Preparation EPA 5035 /A Purge and Trap Solid 
 
Notes: 
 

1) This laboratory offers commercial testing service. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Approved By:           Date:
           R. Douglas Leonard 

 January 30, 2013 

         Chief Technical Officer 
 
Re-issued: 1/30/13 
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 

TEST AMERICA SAVANNAH  
5102 LaRoche Avenue 
Savannah, GA  31404 

Andrea Teal      Phone:  912 354 7858 
 
 

ENVIRONMENTAL 
 

Valid To:  February 28, 2013    Certificate Number: 0399.01 
 
In recognition of the successful completion of the A2LA evaluation process, (including an assessment of the laboratory's 
compliance with ISO IEC 17025:2005, the 2003 NELAC Chapter 5 Standard, and the requirements of the DoD 
Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the current DoD Quality Systems Manual 
for Environmental Laboratories) accreditation is granted to this laboratory to perform recognized EPA methods using the 
following testing technologies and in the analyte categories identified below and for the test methods applicable to 
Kentucky Statute KRS 224.60-130(2)(a): 
 
Testing Technologies 
 
Atomic Absorption/ICP-AES Spectrometry, Gas Chromatography, Gas Chromatography/Mass Spectrometry, Gravimetry, 
Ion Chromatography, ICP/MS, Methylene Blue Active Substances, Misc.- Electronic Probes (pH, F-, O2), Oxygen 
Demand, Hazardous Waste Characteristics Tests, Spectrophotometry (Visible), Spectrophotometry (Automated), 
Titrimetry, Total Organic Carbon, Total Organic Halide, Turbidity 

 
Parameter/Analyte Potable Water Nonpotable 

Water 
Solid Hazardous Waste 

   Aqueous Solid 
Metals     
Aluminum 
 
 
 
 
 
 
 
 

EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Antimony EPA 200.7 

EPA 200.8 
EPA 200.7 
EPA 200.8 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

Arsenic 
 
 

EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
 

Barium EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
 



(A2LA Cert. No. 0399.01) 04/05/2011  Page 3 of 46 
  

Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Beryllium EPA 200.7 

EPA 200.8 
EPA 200.7 
EPA 200.8 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

Boron EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
 

Cadmium EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Calcium EPA 200.7 

EPA 200.8 
EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C 
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
 
 

Chromium 
 
 

EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
 

Chromium 3+ SM 3500 Cr 
B_01 
SM3500 Cr D 

EPA 7196A 
SM 3500 Cr 
B_01 
SM 3500 Cr D 

EPA 7196A 
SM 3500 Cr B_01 
SM 3500 Cr D 

EPA 3060A/7196A 

Chromium 6+ SM 3500 Cr 
B_01 
SM3500 Cr D 

EPA 7196A 
SM 3500 Cr 
B_01 
SM 3500 Cr D 

EPA 7196A 
SM 3500 Cr B_01 
SM 3500 Cr D 

EPA 3060A/7196A 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Cobalt EPA 200.7 

EPA 200.8 
EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
 

Copper EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
 

Iron EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Iron, Ferric SM 3500 Fe 

B_97 
SM3500 Fe D 

SM 3500 Fe 
B_97 
SM3500 Fe D 

SM 3500 Fe B_97 
SM3500 Fe D 

- - - - - - - - - - 

Iron, Ferrous SM 3500 Fe 
B_97 
SM3500 Fe D 

SM 3500 Fe 
B_97 
SM3500 Fe D 

SM 3500 Fe B_97 
SM3500 Fe D 

- - - - - - - - - - 

Lead EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

Magnesium EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Manganese EPA 200.7 

EPA 200.8 
EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
 

Mercury EPA 200.8 
EPA 245.1 

EPA 200.8 
EPA 245.1 
SM 3112B 
 

EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
EPA 7470A 
ISM01.2 (Hg) 
SM 3112B 

EPA 3050B/6020 
EPA 3050B/6020A 
EPA 7471A 
EPA 7471B 
ISM01.2 (Hg) 

Molybdenum EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Nickel EPA 200.7 

EPA 200.8 
EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
 

Potassium EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
 
 

Selenium EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Silica EPA 200.7 EPA 200.7 

 
EPA 6010B 
EPA 6010C 
 

- - - - - - - - - - 

Silicon EPA 200.7 EPA 200.7 
 

EPA 6010B 
EPA 6010C 

- - - - - - - - - - 

Silver EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

Sodium EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
 
 

Sodium Adsorption 
Ratio 

- - - - - - - - - - USDA 20B USDA 20B - - - - - - - - - - 



(A2LA Cert. No. 0399.01) 04/05/2011  Page 10 of 46 
  

Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Strontium EPA 200.7 

EPA 200.8 
EPA 200.7 
EPA 200.8 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
 

Thallium EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
 

Tin EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Titanium EPA 200.7 

EPA 200.8 
EPA 200.7 
EPA 200.8 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
 

Vanadium EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
 

Zinc EPA 200.7 
EPA 200.8 

EPA 200.7 
EPA 200.8 
 
 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
EPA 3005A/6010C 
EPA 3010A/6010C  
SM 3030C/EPA 6010C 
EPA 3005A/6020 
EPA 3010A/6020 
SM 3030C/EPA 6020 
EPA 3005A/6020A 
EPA 3010A/6020A 
SM 3030C/EPA 6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 

EPA 3050B/6010B 
EPA 3050B/6010C 
EPA 3050B/6020 
EPA 3050B/6020A 
ISM01.2 (ICP) 
ISM01.2 (ICPMS) 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Nutrients     
Ammonia (as N) EPA 350.1 

SM4500NH3_G 
EPA 350.1 
SM4500NH3_G 

EPA 350.1 
SM4500NH3_G 

- - - - - - - - - - 

Kjeldahl nitrogen EPA 351.2 EPA 351.2 EPA 351.2 - - - - - - - - - - 
Nitrate (as N) EPA 300.0 

EPA 353.2 
 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 9056 
EPA 9056A 

Nitrate-nitrite (as N) EPA 300.0 
EPA 353.2 
 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 9056 
EPA 9056A 

Nitrite (as N) EPA 300.0 
EPA 353.2 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 9056 
EPA 9056A 

Nitrate (as NO3) EPA 300.0 
EPA 353.2 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 9056 
EPA 9056A 

Nitrate-nitrite (as NO3-
NO2) 

EPA 300.0 
EPA 353.2 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 9056 
EPA 9056A 

Nitrite (as NO2) EPA 300.0 
EPA 353.2 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 353.2 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 9056 
EPA 9056A 

Organic Nitrogen (as N) - - - - - - - - - - TKN minus 
Ammonia 

TKN minus Ammonia - - - - - - - - - - 

Orthophosphate (as P) EPA 365.1 
SM4500P F 

EPA 365.1 
SM4500P F 

EPA 365.1 
SM4500P F 

- - - - - - - - - - 

Total Nitrogen (as N) - - - - - - - - - - TKN plus 
Nitrate-Nitrite 
(as N) 

TKN plus Nitrate-Nitrite (as 
N) 

- - - - - - - - - - 

Total phosphorus EPA 365.4 EPA 365.4 EPA 365.4 - - - - - - - - - - 
Demands     
Adsorbable organic 
halides (AOX) 

- - - - - - - - - - EPA 1650 EPA 1650 - - - - - - - - - - 

Biochemical oxygen 
demand 

EPA 405.1 
SM 5210 B 

EPA 405.1 
SM 5210 B 

EPA 405.1 
SM 5210 B 

- - - - - - - - - - 

Carbonacious BOD SM 5210 B SM 5210 B SM 5210 B - - - - - - - - - - 
Chemical oxygen 
demand 

EPA 410.4 
SM 5220 D 

EPA 410.4 
SM 5220 D 

EPA 410.4 
SM 5220 D 

- - - - - - - - - - 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Dissolved carbon EPA 415.1 

SM 5310B  
EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

- - - - - - - - - - 

Dissolved inorganic 
carbon 

EPA 415.1 
SM 5310B  

EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

- - - - - - - - - - 

Dissolved organic 
carbon 

EPA 415.1 
SM 5310B  

EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

- - - - - - - - - - 

Extractable organic 
halides 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - EPA 9023 

Total carbon EPA 415.1 
SM 5310B  

EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

- - - - - - - - - - 

Total inorganic carbon EPA 415.1 
SM 5310B  

EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

- - - - - - - - - - 

Total organic carbon EPA 415.1 
SM 5310B  
 

EPA 415.1 
SM 5310B 
EPA 9060 
EPA 9060A 

EPA 415.1 
SM 5310B  
EPA 9060 
EPA 9060A 

EPA 9060 
EPA 9060A 
Lloyd Kahn 

Total organic halides EPA 9020B 
 

EPA 450.1 
EPA 9020B 

EPA 9020B 
EPA 450.1 

- - - - - - - - - - 

Wet Chemistry     
Acidity EPA 305.1 

SM 2310B 
EPA 305.1 
SM 2310B 

EPA 305.1 
SM 2310B 

- - - - - - - - - - 

Alkalinity EPA 310.1 
SM 2320B 

EPA 310.1 
SM 2320B 

EPA 310.1 
SM 2320B 

- - - - - - - - - - 

Anion/Cation Balance - - - - - - - - - - SM 1030 F SM 1030 F - - - - - - - - - - 
Bicarbonate alkalinity EPA 310.1 

SM 2320B 
EPA 310.1 
SM 2320B 

EPA 310.1 
SM 2320B 

- - - - - - - - - - 

Bromide EPA 300.1B EPA 300.0 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 9056 
EPA 9056A 

Bromate EPA 300.1B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Carbon dioxide, free EPA 310.1 

SM 2320B 
EPA 310.1 
SM 2320B 

EPA 310.1 
SM 2320B 

- - - - - - - - - - 

Carbonate alkalinity EPA 310.1 
SM 2320B 

EPA 310.1 
SM 2320B 
SM 4500 CO2 D 

EPA 310.1 
SM 2320B 
SM 4500 CO2 D 

- - - - - - - - - - 

Chlorate EPA 300.1B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Chloride EPA 300.0 

EPA 325.2 
SM 4500 Cl- E 

EPA 300.0 
EPA 325.2 
SM4500 Cl- E 
EPA 9056 
EPA 9056A 
EPA 9251 

EPA 9056 
EPA 9056A 
EPA 9251 
EPA 300.0 
EPA 325.2 
SM4500 Cl-E 

EPA 300.0 
EPA 9056 
EPA 9056A 
EPA 9251 

Chloride, residual EPA 330.3 
SM 4500 Cl-B 

EPA 330.3 
SM4500 Cl-B 

EPA 330.3 
SM4500 Cl-B 

- - - - - - - - - - 

Chlorite EPA 300.1B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Color EPA 110.2 

SM 2120B 
EPA 110.2 
SM 2120B 

EPA 110.2 
SM 2120B 

- - - - - - - - - - 

Corrosivity-calc.carb. 
stability 

SM 2330B SM 2330B SM 2330B - - - - - - - - - - 

Cyanide EPA 335.4 
SM 4500-CN-E 

EPA 335.4 
SM 4500 CN-E 
ISM01.2 (CN) 
EPA 9012A 
EPA 9012B 

EPA 9012A 
EPA 9012B 
ISM01.2 (CN) 
EPA 335.4 
SM 4500 CN-E 

EPA 9012A 
EPA 9012B 
ISM01.2 (CN) 

Cyanide amenable to 
chlorination 

EPA 335.1 EPA 335.1 
EPA 
9013/9012A 
EPA 
9013/9012B 

EPA 9013/9012A 
EPA 9013/9012B 
EPA 335.1 

EPA 9013/9012A 
EPA 9013/9012B 

Cyanide, weak acid 
dissociable 

- - - - - - - - - - SM 4500-CN-I SM 4500-CN-I - - - - - - - - - - 

Fluoride EPA 300.0 
SM 4500-F-C 

EPA 300.0 
EPA 9056 
EPA 9056A 
SM 4500-F-C 

EPA 300.0 
EPA 9056 
EPA 9056A 
SM 4500-F-C 

EPA 300.0 
EPA 9056 
EPA 9056A 

Hardness (as calcium 
carbonate) 

EPA 130.2 
SM 2340B 
SM 2340C 

EPA 130.2 
SM 2340B 
SM 2340C 

EPA 130.2 
SM 2340B 
SM 2340C 

- - - - - - - - - - 

Hardness, Calcium (as 
calcium carbonate) 

SM 2340B SM 2340B SM 2340B - - - - - - - - - - 

Hardness, Magnesium 
(as calcium carbonate) 

SM 2340B SM 2340B SM 2340B - - - - - - - - - - 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Hydroxide alkalinity EPA 310.1 

SM 2320B 
EPA 310.1 
SM 2320B 

EPA 310.1 
SM 2320B 

- - - - - - - - - - 

Odor EPA 140.1 
SM 2150 B 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Oxygen, dissolved EPA 360.2 
SM 4500 O C 

EPA 360.2 
SM 4500 O C 

EPA 360.2 
SM 4500 O C 

- - - - - - - - - - 

Perchlorate EPA 314.0 EPA 314.0 EPA 314.0 EPA 314.0 
pH EPA 150.1 

SM 4500 H+ B 
EPA 150.1 
SM 4500 H+ B 
EPA 9040B 
EPA 9040C 

EPA 9040B 
EPA 9040C 
EPA 150.1  
SM 4500 H+ B 

EPA 9045C 
EPA 9045D 

Phenolphthalein 
alkalinity 

EPA 310.1 
SM 2320B 

EPA 310.1 
SM 2320B 

EPA 310.1 
SM 2320B 

- - - - - - - - - - 

MBAS (Surfactants) EPA 425.1 
SM 5540C 

EPA 425.1 
SM 5540C 

EPA 425.1 
SM 5540C 

 

Oil and Grease 
(HEM) 

- - - - - - - - - - EPA 1664A EPA 1664A EPA 9071B 

Phenols EPA 420.1 EPA 420.1 
EPA 9065 
EPA 9065A 

EPA 9065 
EPA 9065A 
EPA 420.1 

EPA 9065 
EPA 9065A 
 

Filterable residue EPA 160.1 
SM 2540C 

EPA 160.1 
SM 2540C 

EPA 160.1 
SM 2540C 

- - - - - - - - - - 

Nonfilterable residue EPA 160.2 
SM 2540D 

EPA 160.2 
SM 2540D 

EPA 160.2 
SM 2540D 

- - - - - - - - - - 

Settleable Residue EPA 160.5 
SM 2540F 

EPA 160.5 
SM 2540F 

EPA 160.5 
SM 2540F 

- - - - - - - - - - 

Total residue EPA 160.3 
SM 2540B 

EPA 160.3 
SM 2540B 

EPA 160.3 
SM 2540B 

SM2540G 

Volatile dissolved 
residue 

- - - - - - - - - - SM 2540E SM 2540E - - - - - - - - - - 

Total volatile suspended 
residue 

- - - - - - - - - - SM 2540E SM 2540E - - - - - - - - - - 

Volatile residue EPA 160.4 
SM 2540E 

EPA 160.4 
SM 2540E 

EPA 160.4 
SM 2540E 

SM2540G 

Ash Content - - - - - - - - - - SM 2540E SM 2540E SM2540G 
Fixed residue - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - SM2540G 
Percent Moisture - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - SM2540G 
Resistivity EPA 120.1 

SM 2510B 
EPA 120.1 
SM 2510B 

EPA 120.1 
SM 2510B 

- - - - - - - - - - 

Salinity SM 2520B SM 2520B SM 2520B - - - - - - - - - - 
Specific conductance EPA 120.1 

SM 2510B 
EPA 120.1 
SM 2510B 

EPA 9050A 
EPA 120.1 
SM 2510B 

EPA 9050A 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Sulfide EPA 376.1 

SM4500-S2-F 
EPA 376.1 
EPA 
9030B/9034 
SM4500 S2 F 

EPA 9030B/9034 
EPA 376.1 
SM4500 S2 F 

EPA 9030B/9034 

Sulfate EPA 300.0 
EPA 375.4 

EPA 300.0 
EPA 375.4 
EPA 9038 
EPA 9056 
EPA 9056A 

EPA 300.0 
EPA 375.4 
EPA 9056 
EPA 9056A 
EPA 9038 

EPA 300.0 
EPA 9056 
EPA 9056A 
EPA 9038 

Sulfite EPA 377.1 
SM4500 SO3 B 

EPA 377.1  
SM4500 SO3 B 

EPA 377.1  
SM4500-SO3-B 

- - - - - - - - - - 

Tannin & Lignin - - - - - - - - - - SM 5550 B SM 5550 B - - - - - - - - - - 
Thiocyanate SM 4500 CN M SM 4500 CN M SM 4500 CN M - - - - - - - - - - 
Total Petroleum 
Hydrocarbons  
(TPH or SGT-HEM) 

- - - - - - - - - - EPA 1664A EPA 1664A EPA 9071B 

Turbidity EPA 180.1 
SM 2130B 

EPA 180.1 
SM 2130B 

EPA 180.1 
SM 2130B 

- - - - - - - - - - 

Unionized ammonia - - - - - - - - - - FL-DEP SOP FL-DEP SOP - - - - - - - - - - 
UV-254 SM5910B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
Purgeable Organics 
(Volatiles) 

    

Acetone EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Acetonitrile - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Acrolein - - - - - - - - - - EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Acrylonitrile - - - - - - - - - - EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Amyl acetate, mixed 
isomers 

- - - - - - - - - - EPA 1666 EPA 1666 - - - - - - - - - - 

Benzene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

BTEX, Total  EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Bromobenzene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Bromochloromethane EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Bromodichloromethane EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Bromoform EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Bromomethane EPA 524.2 EPA 624 

 
EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

n-Butanol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

sec-Butanol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

2-Butanone EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

2-Butoxyethanol 
(Butyl cellosolve) 

- - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

n-Butyl acetate - - - - - - - - - - EPA 1666 EPA 1666 
EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

sec-Butyl acetate - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

tert-Butyl alcohol  
(2-methyl-2-propanol) 

- - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

n-Butylbenzene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Sec-Butylbenzene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Tert-Butylbenzene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Carbon disulfide - - - - - - - - - - EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Carbon tetrachloride EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Cellosolve acetate - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Chlorobenzene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Chloroethane EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

2-Chloroethyl vinyl 
ether 

- - - - - - - - - - EPA 624 
 

EPA 5030B/8260B 
 

- - - - - - - - - - 

Chloroform EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1-Chlorohexane - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

4-Isopropyltoluene EPA 524.2 - - - - - - - - - - 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Chloromethane EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

3-Chloro-1-propene - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Chloroprene - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 

 
EPA 5030/8260B  
EPA 5035A/8260B 

Cyclohexane - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

2-Chlorotoluene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

4-Chlorotoluene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Dibromoacetic Acid 
(DBAA) 

EPA 552.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Dibromochloromethane EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,2-Dibromo-3-
chloropropane (DBCP) 

EPA 504.1 
EPA 524.2 

- - - - - - - - - - EPA 5030B/8260B 
EPA 8011 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Dibromomethane EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,2-Dibromoethane 
(EDB) 

EPA 504.1 
EPA 524.2 

EPA 624 
 

EPA 5030B/8260B 
EPA 8011 

EPA 5030/8260B  
EPA 5035A/8260B 

Dichloroacetic Acid 
(DCAA) 

EPA 552.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

1,2-Dichlorobenzene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,3-Dichlorobenzene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,4-Dichlorobenzene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Trans-1,4-dichloro-2-
butene 

- - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Dichlorodifluoromethan
e 

EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,1-Dichloroethane EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,2-Dichloroethane EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,1-Dichloroethene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

cis-1,2-Dichloroethene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

trans-1,2-
Dichloroethene 

EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,2-Dichloroethene, 
Total 

- - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,2-Dichloropropane EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
1,3-Dichloropropane EPA 524.2 - - - - - - - - - - 

 
EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

2,2-Dichloropropane EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,1-Dichloropropene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

cis-1,3-Dichloropropene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

trans-1,3-
Dichloropropene 

EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,3-Dichloropropene, 
Total 

EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Diethyl ether - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Diisopropyl ether EPA 524.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
1,4-Dioxane - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 

 
EPA 5030/8260B  
EPA 5035A/8260B 

Ethanol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 
EPA 5030B/8260B 
 

EPA 8015B-DAI 
EPA 8015C-DAI 
EPA 5030/8260B  
EPA 5035A/8260B 

Ethyl acetate - - - - - - - - - - EPA 1666 EPA 1666 
EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Ethyl benzene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Ethyl methacrylate - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Ethylene glycol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Tetraethylene glycol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Triethylene glycol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Furan - - - - - - - - - -  - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Haloacetic Acids, Total 
(HAA5) 

EPA 552.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

n-Heptane - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

n-Heptanol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

2-Hexanone EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Hexachlorobutadiene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 

 
EPA 5030/8260B  
EPA 5035A/8260B 

Hexane - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Isoamyl acetate - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Isobutanol - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
EPA 8015B-DAI 
EPA 8015C-DAI 
 

EPA 5030/8260B  
EPA 5035A/8260B 
EPA 8015B-DAI 
EPA 8015C-DAI 

Isobutyl acetate - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Isopropyl acetate - - - - - - - - - - EPA 1666 EPA 1666 
EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Isopropanol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Isopropyl ether - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Isopropylbenzene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Iodomethane - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Methacrylonitrile - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Methanol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Methyl acetate - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
EPA 8015B-DAI 
EPA 8015C-DAI 
 

EPA 5030/8260B  
EPA 5035A/8260B 
EPA 8015B-DAI 
EPA 8015C-DAI 

Methylene chloride EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Methyl isobutyl ketone EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Methyl methacrylate - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Methyl cyclohexane - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Monobromoacetic Acid 
(MBAA) 

EPA 552.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Monochloroacetic Acid 
(MCAA) 

EPA 552.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Methyl tert-butyl ether 
(MTBE) 

EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Naphthalene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 

 
EPA 5030/8260B  
EPA 5035A/8260B 

2,2'-Oxybisethanol 
(Diethylene glycol) 

- - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Pentachloroethane - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Phenol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

n-Propanol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Propionitrile - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

2-Propoxy ethanol 
(Propyl cellosolve) 

- - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

n-Propyl acetate - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

n-Propylbenzene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Propylene glycol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Di-propylene glycol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Di-propylene glycol 
methyl ether 

- - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI EPA 8015B-DAI 

Styrene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Tert-amyl alcohol - - - - - - - - - - - - - - - - - - - - EPA 8015B-DAI 
EPA 8015C-DAI 

EPA 8015B-DAI 
EPA 8015C-DAI 

Tert-amyl methyl ether 
(TAME) 

EPA 524.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Tert-butyl alcohol 
(TBA) 

EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Tert-butyl ethyl ether 
(ETBE) 

EPA 524.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

1,1,1,2-
Tetrachloroethane 

EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,1,2,2-
Tetrachloroethane 

EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Tetrachloroethene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Tetrahydrofuran - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Toluene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Trichloroacetic acid EPA 552.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
1,1,1-Trichloroethane EPA 524.2 EPA 624 

 
EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,1,2-Trichloroethane EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Trichloroethene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Trichlorofluoromethane EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,2,3-Trichlorobenzene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,2,4-Trichlorobenzene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,2,3-Trichloropropane EPA 524.2 
EPA 504.1 

- - - - - - - - - - EPA 5030B/8260B 
EPA 8011 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,1,2-Trichloro-1,2,2-
trifluoroethane (Freon 
113) 

EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,2,4-Trimethylbenzene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,3,5-Trimethylbenzene EPA 524.2 - - - - - - - - - - EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Trihalomethanes, Total EPA 524.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Vinyl acetate - - - - - - - - - - - - - - - - - - - - EPA 5030B/8260B 

 
EPA 5030/8260B  
EPA 5035A/8260B 

Vinyl chloride EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Xylenes, total EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,2-Xylene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

1,3 & 1,4-Xylene EPA 524.2 EPA 624 
 

EPA 5030B/8260B 
 

EPA 5030/8260B  
EPA 5035A/8260B 

Gasoline Range 
Organics 

- - - - - - - - - - - - - - - - - - - - EPA 5030B/8015B 
EPA 5030B/8015C 

EPA 5030/8015B 
EPA 5035A/8015B 
EPA 5030/8015C 
EPA 5035A/8015C 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Extractable Organics 
(Semivolatiles) 

    

Acenaphthene EPA 525.2 EPA 625 
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Acenaphthylene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Acetochlor EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Acetophenone - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 

EPA 3520C/8270D  
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2-Acetylaminofluorene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Alachlor EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
4-Aminobiphenyl - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 

EPA 3520C/8270D  
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Aniline - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Anthracene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Aramite, Total - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Atrazine - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Benzaldehyde - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 



(A2LA Cert. No. 0399.01) 04/05/2011  Page 24 of 46 
  

Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Benzidine - - - - - - - - - - EPA 625  

 
EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Benzoic acid - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Benzo (a) anthracene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Benzo (b) fluoranthene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Benzo (k) fluoranthene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Benzo (ghi) perylene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Benzo (a) pyrene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Benzyl alcohol - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1,1-Biphenyl - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Bis (2-chloroethoxy) 
methane 

- - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Bis (2-chloroethyl) 
ether 

- - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Bis (2-chloroisopropyl) 
ether 

- - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Bis (2-ethylhexyl) 
phthalate 

EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Bromacil EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
4-Bromophenylphenyl 
ether 

- - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Butachlor EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Butylate EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Butyl benzyl phthalate EPA 525.2 EPA 625  

 
EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2-sec-Butyl-4,6-
dinitrophenol 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Caprolactam - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Carbazole - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

4-Chloroaniline - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

4-Chloro-3-
methylphenol 

- - - - - - - - - - EPA 625 
 

EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2-Chloronaphthalene - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2-Chlorobiphenyl EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
2-Chlorophenol - - - - - - - - - - EPA 625 

 
EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

4-Chlorophenol - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

4-Chlorophenyl phenyl 
ether 

- - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Chrysene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Cresols  
(total methyl phenols) 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Diallate - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Dibenzofuran - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Dibenz(a,h) anthracene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1,2-Dichlorobenzene - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1,3-Dichlorobenzene - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1,4-Dichlorobenzene - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
3,3-Dichlorobenzidine - - - - - - - - - - EPA 625  

 
EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,4-Dichlorophenol - - - - - - - - - - EPA 625 
 

EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,6-Dichlorophenol - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Diethyl phthalate EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Di(2-ethylhexyl)adipate EPA 525.2 - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Dimethoate - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

p-
Dimethylaminoazobenz
ene 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

7,12-Dimethylbenz (a) 
anthracene 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

3,3'-Dimethylbenzidine - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Alpha-, alpha-
Dimethylphenethlylami
ne 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,3-Dimethylphenol - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
2,4-Dimethylphenol - - - - - - - - - - EPA 625 

 
EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,5-Dimethylphenol - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,4 & 2,5-
Dimethylphenol 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,6-Dimethylphenol - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

3,4-Dimethylphenol - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Dimethyl phthalate EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Di-n-butyl phthalate EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Di-n-octyl phthalate - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Diphenyl ether - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1,3-Dinitrobenzene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,4-Dinitrophenol - - - - - - - - - - EPA 625 
 

EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
2,4-Dinitrotoluene EPA 525.2 EPA 625  

 
EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,6-Dinitrotoluene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1,4-Dioxane - - - - - - - - - - EPA 625  
  

EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1,2-Diphenylhydrazine - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Diphenamide EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
EPTC EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Ethoprop (Mocap) EPA 525.2 - - - - - - - - - -  - - - - - - - - - - 
Ethyl methane sulfonate - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 

EPA 3520C/8270D  
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Etridiazole EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Fenarimol EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Fluoroanthene EPA 525.2 EPA 625  

 
EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Fluorene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Fluridone EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
2,2’,3,3’,4,4’,6-
Heptachlorobiphenyl 

EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Hexachlorobenzene EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Hexachlrobutadiene - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Hexachlorocyclopentadi
ene 

EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Hexachloroethane - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Hexachlorophene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Hexachloropropene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Hexazinone EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Indeno (1,2,3-cd) 
pyrene 

EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Isophorone EPA 525.2 EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Isosafrole - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Methapyrilene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Methylbenzoate - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

3-Methylcholanthrene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2-Methyl-4,6-
Dinitrophenol 

- - - - - - - - - - EPA 625 
 

EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 



(A2LA Cert. No. 0399.01) 04/05/2011  Page 31 of 46 
  

Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Methyl methane 
sulfonate 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1-Methylnaphthalene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2-Methylnaphthalene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Methyl paraoxon EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
2-Methylphenol - - - - - - - - - - EPA 625  

 
EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

3 & 4-Methylphenol - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Metolachlor EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Metribuzin EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Mevinphos EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
MGK 264, total (isomer 
a+b) 

EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Molinate EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Napropamide EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Naphthalene EPA 525.2 EPA 625  

 
EPA 3520C/8270C 
EPA 3520C/8270D  
  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1,4-Naphthoquinone - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1-Naphthylamine - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2-Naphthylamine - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
2-Nitroaniline - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 

EPA 3520C/8270D  
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

3-Nitroaniline - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

4-Nitroaniline - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Nitrobenzene - - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2-Nitrophenol - - - - - - - - - - EPA 625 
 

EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

4-Nitrophenol - - - - - - - - - - EPA 625 
 

EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

N-Nitroso-di-n-
butylamine 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

N-Nitrosodiethylamine - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

N-
Nitrosodimethylamine 

- - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

N-
Nitrosomethylethylamin
e 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

N-Nitrosomorpholine - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
N-Nitrosodi-n-
propylamine 

- - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

N-
Nitrosodiphenylamine 

- - - - - - - - - - EPA 625  
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

N-Nitrosopiperidine - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

N-Nitrosopyrrolidine - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

4-Nitroquinoline-1-
oxide 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

trans-Nonachlor EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Norflurazon EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Pebulate EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Pentachlorobenzene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 

EPA 3520C/8270D  
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,2’,3,4,6-
Pentachlorobiphenyl 

EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Pentachlronitrobenzene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Pentachlorophenol - - - - - - - - - - EPA 625 
EPA 1653 
 

EPA 3520C/8270C 
EPA 3520C/8270D 
EPA 1653 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Permethrin, total EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Phenacetin - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 

EPA 3520C/8270D  
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Phenanthrene EPA 525.2 EPA 625  

 
EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Phenol - - - - - - - - - - EPA 625 
 

EPA 3520C/8270C 
EPA 3520C/8270D 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Phenyl ether - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

p-Phenylene diamine - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Phorate - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2-Picoline - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

alpha-Pinene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Pronamide EPA 525.2 - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Propazine EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Pyrene EPA 525.2 EPA 625  

 
EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Pyridine - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Safrole, Total - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Terbacil EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
1,2,4,5-
Tetrachlorobenzene 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,2’,4,4’-
Tetrachlorobiphenyl 

EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Tetrachlorocatechol - - - - - - - - - - EPA 1653 EPA 1653 - - - - - - - - - - 
Tetrachloroguaicol - - - - - - - - - - EPA 1653 EPA 1653 - - - - - - - - - - 
2,3,4,6-
Tetrachlorophenol 

- - - - - - - - - - EPA 1653 EPA 1653 
EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2-Toluidine 
(o-Toluidine) 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Triademefon EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
2,4,5-Trichlorobiphenyl EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 
1,2,3-Trichlorobenzene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 

EPA 3520C/8270D 
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1,2,4-Trichlorobenzene - - - - - - - - - - EPA 625 
 

EPA 3520C/8270C 
EPA 3520C/8270D  
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

1,3,5-Trichlorobenzene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

3,4,5-Trichlorocatechol - - - - - - - - - - EPA 1653 EPA 1653 - - - - - - - - - - 
3,4,6-Trichlorocatechol - - - - - - - - - - EPA 1653 EPA 1653 - - - - - - - - - - 
3,4,5-Trichloroguaicol - - - - - - - - - - EPA 1653 EPA 1653 - - - - - - - - - - 
3,4,6-Trichloroguaicol - - - - - - - - - - EPA 1653 EPA 1653 - - - - - - - - - - 
4,5,6-Trichloroguaicol - - - - - - - - - - EPA 1653 EPA 1653 - - - - - - - - - - 
2,4,5-Trichlorophenol - - - - - - - - - - EPA 1653 EPA 3520C/8270C 

EPA 3520C/8270D 
EPA 1653 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,3,6-Trichlorophenol - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
2,4,6-Trichlorophenol - - - - - - - - - - EPA 625 

EPA 1653 
 

EPA 3520C/8270C 
EPA 3520C/8270D 
EPA 1653 
 

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

3,4,5-Trichlorophenol - - - - - - - - - - EPA 1653 EPA 1653 - - - - - - - - - - 
Trichlorosyringol - - - - - - - - - - EPA 1653 EPA 1653 - - - - - - - - - - 
Tricyclazole EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
o,o',o''-
Triethylphosphorothioat
e 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Trifluralin EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
1,3,5-Trinitrobenzene - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 

EPA 3520C/8270D  
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Vernolate EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
2,3-Xylenol - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 

EPA 3520C/8270D  
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

3,4-Xylenol - - - - - - - - - - - - - - - - - - - - EPA 3520C/8270C 
EPA 3520C/8270D  

EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

#2 Diesel Fuel  
(Product Identification) 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8015B 
EPA 3520C/8015C 

EPA 3550B/8015B 
EPA 3546/8015B 
EPA 3550C/8015C 
EPA 3546/8015C 

Diesel Range Organics - - - - - - - - - - - - - - - - - - - - EPA 3520C/8015B 
EPA 3520C/8015C 

EPA 3550B/8015B 
EPA 3546/8015B 
EPA 3550C/8015C 
EPA 3546/8015C 

Kerosene 
(Product Identification) 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8015B 
EPA 3520C/8015C 

EPA 3550B/8015B 
EPA 3546/8015B 
EPA 3550C/8015C 
EPA 3546/8015C 

Mineral Spirits 
(Product Identification) 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8015B 
EPA 3520C/8015C 

EPA 3550B/8015B 
EPA 3546/8015B 
EPA 3550C/8015C 
EPA 3546/8015C 

Motor Oil 
(Product Identification) 

- - - - - - - - - - - - - - - - - - - - EPA 3520C/8015B 
EPA 3520C/8015C 

EPA 3550B/8015B 
EPA 3546/8015B 
EPA 3550C/8015C 
EPA 3546/8015C 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Oil Range Organics - - - - - - - - - - - - - - - - - - - - EPA 3520C/8015B 

EPA 3520C/8015C 
EPA 3550B/8015B 
EPA 3546/8015B 
EPA 3550C/8015C 
EPA 3546/8015C 

Petroleum Range 
Organics 

- - - - - - - - - - - - - - - - - - - - FL-PRO FL-PRO 

Pesticides-Herbicides-
PCBs 

    

Acifluorfen EPA 515.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Aldicarb (MS) EPA 531.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Aldicarb sulfone EPA 531.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Aldicarb sulfoxide EPA 531.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Aldrin EPA 508 

EPA 525.2 
EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Atrazine EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Azinphos methyl - - - - - - - - - - EPA 614 EPA 3520C/8141A 

EPA 3520C/8141B 
EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

alpha-BHC EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Bentazon EPA 515.1 - - - - - - - - - - - - - - - - - - - - -------------------- 
beta-BHC EPA 508 

EPA 525.2 
EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

delta-BHC EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

gamma-BHC EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Bolstar - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Carbaryl EPA 531.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Carbofuran (MS) EPA 531.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 
Chloramben EPA 515.1    
Chlordane (technical) EPA 508 EPA 608 

 
EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Chlordane (alpha) EPA 525.2 EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Chlordane (gamma) EPA 525.2 EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Chlorobenzilate EPA 525.2  EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Decachlorobiphenyl - - - - - - - - - - EPA 680 EPA 680 EPA 680 
Dichlorobiphenyl - - - - - - - - - - EPA 680 EPA 680 EPA 680 
Heptachlorobiphenyl - - - - - - - - - - EPA 680 EPA 680 EPA 680 
Hexachlorobiphenyl - - - - - - - - - - EPA 680 EPA 680 EPA 680 
Monochlorobiphenyl - - - - - - - - - - EPA 680 EPA 680 EPA 680 
Nonachlorobiphenyl - - - - - - - - - - EPA 680 EPA 680 EPA 680 
Octachlorobiphenyl - - - - - - - - - - EPA 680 EPA 680 EPA 680 
Pentachlorobiphenyl - - - - - - - - - - EPA 680 EPA 680 EPA 680 
Tetrachlorobiphenyl - - - - - - - - - - EPA 680 EPA 680 EPA 680 
Trichlorobiphenyl - - - - - - - - - - EPA 680 EPA 680 EPA 680 
Chloroneb EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Chlorpropham EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Chlorpyrifos EPA 525.2 EPA 614 EPA 3520C/8141A 

EPA 3520C/8141B 
EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Chlorthalonil EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Coumaphos - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 

EPA 3520C/8141B 
EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Cycloate EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
2,4-D EPA 515.1 EPA 615 

 
EPA 8151A 
 

EPA 8151A 

2,6-Dichlorophenol - - - - - - - - - - EPA 615 
 

EPA 8151A 
 

EPA 8151A 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
DCPA (Dacthal) EPA 515.1 

EPA 525.2 
- - - - - - - - - - EPA 8151A 

 
EPA 8151A 

Dalapon EPA 515.1 EPA 615 
 

EPA 8151A 
 

EPA 8151A 

2,4-DB EPA 515.1 EPA 615 
 

EPA 8151A 
 

EPA 8151A 

2,4’-DDD - - - - - - - - - - - - - - - - - - - - EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

2,4’ DDE - - - - - - - - - - - - - - - - - - - - EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

2,4’-DDT - - - - - - - - - - - - - - - - - - - - EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

4,4’-DDD EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

4,4’ DDE EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

4,4’-DDT EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Demeton-O - - - - - - - - - - EPA 614 EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Demeton-S - - - - - - - - - - EPA 614 EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Diazinon - - - - - - - - - - EPA 614 EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Dicamba EPA 515.1 EPA 615 
 

EPA 8151A 
 

EPA 8151A 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Dichlorvos EPA 525.2 - - - - - - - - - - EPA 3520C/8141A 

EPA 3520C/8141B 
EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

3,5-Dichlorobenzoic 
acid 

EPA 515.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

2,3-Dichlorobiphenyl 
(PCB 5) 

EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Dichloroprop EPA 515.1 EPA 615 
 

EPA 8151A 
 

EPA 8151A 

Dieldrin EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Dimethoate - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Dinoseb EPA 515.1 EPA 615 
 

EPA 8151A 
 

EPA 8151A 

Diquat EPA 549.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Disulfoton - - - - - - - - - - EPA 614  EPA 3520C/8141A 

EPA 3520C/8141B 
EPA 3520C /8270C 
EPA 3520C /8270D  

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Endosulfan I (alpha) EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Endosulfan II (beta) EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Endosulfan sulfate EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Endothall EPA 548.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Endrin EPA 508 

EPA 525.2 
EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Endrin aldehyde EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Endrin ketone - - - - - - - - - - EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

EPN - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Ethoprop (Mocap) - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Famphur - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 
EPA 3520C /8270C  
EPA 3520C /8270D  
 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Fensulfothion - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Fenthion - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Glysophate EPA 547 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Heptachlor EPA 508 

EPA 525.2 
EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Heptachlor epoxide EPA 508 
EPA 525.2 

EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B. 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
2,2',4,4',5,6'-
Hexachlorobiphenyl  
(PCB 154) 

EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

3-Hydroxycarbofuran EPA 531.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Isodrin - - - - - - - - - -  EPA 3520C/8081A 

EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Malathion - - - - - - - - - - EPA 614 EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

MCPA EPA 515.1 EPA 615 
 

EPA 8151A 
 

EPA 8151A 

MCPP EPA 515.1 EPA 615 
 

EPA 8151A 
 

EPA 8151A 

Merphos - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Methiocarb EPA 531.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Methomyl EPA 531.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Methoxychlor EPA 508 

EPA 525.2 
EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Mevinphos - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Mirex - - - - - - - - - - - - - - - - - - - - EPA 3520C/8081A 
EPA 3520C/8081B 
 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 

Monocrotophos - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Naled - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

4-Nitrophenol EPA 515.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
2,2',3,3',4,5',6,6'-
Octachlorobiphenyl 
(PCB 201) 

EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Oxamyl (MS) EPA 531.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Paraquat EPA 549.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Parathion ethyl - - - - - - - - - - EPA 614  EPA 3520C/8141A 

EPA 3520C/8141B 
EPA 3520C /8270C  
EPA 3520C /8270D  

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

Parathion methyl - - - - - - - - - - EPA 614  EPA 3520C/8141A 
EPA 3520C/8141B 
EPA 3520C /8270C  
EPA 3520C /8270D  

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

PCB-1016 EPA 508 EPA 608 
 

EPA 3520C/8082 
EPA 3520C/8082A 
 

EPA 3550B/8082 
EPA 3546/8082 
EPA 3550C/8082A 
EPA 3546/8082A 

PCB-1221 EPA 508 EPA 608 
 

EPA 3520C/8082 
EPA 3520C/8082A 
 

EPA 3550B/8082 
EPA 3546/8082 
EPA 3550C/8082A 
EPA 3546/8082A 

PCB-1232 EPA 508 EPA 608 
 

EPA 3520C/8082 
EPA 3520C/8082A 
 

EPA 3550B/8082 
EPA 3546/8082 
EPA 3550C/8082A 
EPA 3546/8082A 

PCB-1242 EPA 508 EPA 608 
 

EPA 3520C/8082 
EPA 3520C/8082A 
 

EPA 3550B/8082 
EPA 3546/8082 
EPA 3550C/8082A 
EPA 3546/8082A 

PCB-1248 EPA 508 EPA 608 
 

EPA 3520C/8082 
EPA 3520C/8082A 
 

EPA 3550B/8082 
EPA 3546/8082 
EPA 3550C/8082A 
EPA 3546/8082A 

PCB-1254 EPA 508 EPA 608 
 

EPA 3520C/8082 
EPA 3520C/8082A 
 

EPA 3550B/8082 
EPA 3546/8082 
EPA 3550C/8082A 
EPA 3546/8082A 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
PCB-1260 EPA 508 EPA 608 

 
EPA 3520C/8082 
EPA 3520C/8082A 
 

EPA 3550B/8082 
EPA 3546/8082 
EPA 3550C/8082A 
EPA 3546/8082A 

PCB-1262 EPA 508 EPA 608 
 

EPA 3520C/8082 
EPA 3520C/8082A 
 

EPA 3550B/8082 
EPA 3546/8082 
EPA 3550C/8082A 
EPA 3546/8082A 

PCB-1268 EPA 508 EPA 608 
 

EPA 3520C/8082 
EPA 3520C/8082A 
 

EPA 3550B/8082 
EPA 3546/8082 
EPA 3550C/8082A 
EPA 3546/8082A 

PCBs, Total EPA 508 EPA 608 
 

EPA 3520C/8082 
EPA 3520C/8082A 
 

EPA 3550B/8082 
EPA 3546/8082 
EPA 3550C/8082A 
EPA 3546/8082A 

Pentachlorophenol EPA 515.1 - - - - - - - - - - EPA 8151A 
 

EPA 8151A 

Picloram EPA 515.1 - - - - - - - - - - EPA 8151A 
 

EPA 8151A 

Phorate - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Propachlor EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Propoxur (Baygon) EPA 531.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Ronnel - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 

EPA 3520C/8141B 
EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Simazine EPA 525.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Stirophos EPA 525.2 - - - - - - - - - - EPA 3520C/8141A 

EPA 3520C/8141B 
EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Sulfotepp - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 
EPA 3520C /8270C  
EPA 3520C /8270D  

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,4,5-T EPA 515.1 EPA 615 
 

EPA 8151A 
 

EPA 8151A 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Thionazin - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 

EPA 3520C/8141B 
EPA 3520C /8270C  
EPA 3520C /8270D  

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 
EPA 3550B/8270C 
EPA 3546/8270C 
EPA 3550C/8270D 
EPA 3546/8270D 

2,4,6-Trichlorophenol - - - - - - - - - - EPA 615 
 

EPA 8151A 
 

EPA 8151A 

Tokuthion - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

2,4,5-TP (Silvex) EPA 515.1 EPA 615 
 

EPA 8151A 
 

EPA 8151A 

Toxaphene EPA 508 EPA 608 
 

EPA 3520C/8081A 
EPA 3520C/8081B 
EPA 3520C/8276 

EPA 3550B/8081A 
EPA 3546/8081A 
EPA 3550C/8081B 
EPA 3546/8081B 
EPA 3546/8276 

Trichloronate - - - - - - - - - - - - - - - - - - - - EPA 3520C/8141A 
EPA 3520C/8141B 

EPA 3550B/8141A 
EPA 3546/8141A 
EPA 3550C/8141B 
EPA 3546/8141B 

Hp-Sed - - - - - - - - - - - - - - - - - - - - EPA 3520C/8276 EPA 3546/8276 
Hx-Sed - - - - - - - - - - - - - - - - - - - - EPA 3520C/8276 EPA 3546/8276 
Parlar 26 - - - - - - - - - - - - - - - - - - - - EPA 3520C/8276 EPA 3546/8276 
Parlar 40 - - - - - - - - - - - - - - - - - - - - EPA 3520C/8276 EPA 3546/8276 
Parlar 41 - - - - - - - - - - - - - - - - - - - - EPA 3520C/8276 EPA 3546/8276 
Parlar 44 - - - - - - - - - - - - - - - - - - - - EPA 3520C/8276 EPA 3546/8276 
Parlar 50 - - - - - - - - - - - - - - - - - - - - EPA 3520C/8276 EPA 3546/8276 
Parlar 62 - - - - - - - - - - - - - - - - - - - - EPA 3520C/8276 EPA 3546/8276 
Hazardous Waste 
Characteristics 

    

BTU - - - - - - - - - - ASTM D240 ASTM D240 ASTM D240 
Free Liquid - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - EPA 9095A 

EPA 9095B 
Ignitability - - - - - - - - - - EPA 1010 

EPA 1010A 
EPA 1010 
EPA 1010A 

EPA 1030 

Specific Gravity - - - - - - - - - - SM2710 F SM2710 F SM2710 F 
SPLC - - - - - - - - - - - - - - - - - - - - EPA 1312 EPA 1312 
TCLP - - - - - - - - - - - - - - - - - - - - EPA 1311 EPA 1311 
Air Testing 
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Parameter/Analyte Potable Water Nonpotable 
Water 

Solid Hazardous Waste 

   Aqueous Solid 
Purgeable Organics     
Methane (FID) - - - - - - - - - - RSK-175 RSK-175 - - - - - - - - - - 
Methane (TCD) - - - - - - - - - - RSK-175 RSK-175 - - - - - - - - - - 
Ethane (FID) - - - - - - - - - - RSK-175 RSK-175 - - - - - - - - - - 
Ethene (FID) - - - - - - - - - - RSK-175 RSK-175 - - - - - - - - - - 
Kentucky UST Program 
TCLP Metals     
Arsenic - - - - - - - - - - - - - - - - - - - - EPA 3005A/6010B 

EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

Barium - - - - - - - - - - - - - - - - - - - - EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

Cadmium - - - - - - - - - - - - - - - - - - - - EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

Chromium - - - - - - - - - - - - - - - - - - - - EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

Lead - - - - - - - - - - - - - - - - - - - - EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

Mercury - - - - - - - - - - - - - - - - - - - - EPA 7470A EPA 7470A 
Selenium - - - - - - - - - - - - - - - - - - - - EPA 3005A/6010B 

EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

Silver - - - - - - - - - - - - - - - - - - - - EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

EPA 3005A/6010B 
EPA 3010A/6010B 
SM 3030C/EPA 6010B 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

A2LA has accredited 

TEST AMERICA SAVANNAH  
Savannah, GA   

for technical competence in the field of 

 Environmental Testing 
  

In recognition of the successful completion of the A2LA evaluation process, (including an assessment of the laboratory's compliance with ISO IEC 17025:2005, 
the 2003 NELAC Chapter 5 Standard, and the requirements of the DoD Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the 

current DoD Quality Systems Manual for Environmental Laboratories); accreditation is granted to this laboratory to perform recognized EPA methods as 
defined on the associated A2LA Environmental Scope of Accreditation. This accreditation demonstrates technical competence for this defined scope 

and the operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009). 
 

  Presented this 5th day of April 2011. 
 
 

 _______________________ 
  President & CEO 
  For the Accreditation Council 
  Certificate Number 0399.01 
  Valid to February 28, 2013 
 

      
 
   

For the tests or types of tests to which this accreditation applies, please refer to the laboratory’s Environmental Scope of Accreditation.
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Executive Summary 

Introduction 
CH2M HILL has been contracted by the Department of the Navy (Navy), Naval Facilities Engineering Command 
(NAVFAC) Washington to conduct a Remedial Investigation (RI) for munitions constituents (MC) at Unexploded 
Ordnance (UXO) 9, Single Base Propellant Grains Spill Area, and UXO 11, The Valley, at Naval Support Facility 
Indian Head, Indian Head, Maryland. This Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP) is 
designed in accordance with the Comprehensive Environmental Response, Compensation, and Liability Act of 
1980, as amended by the Superfund Amendments and Reauthorization Act of 1986. CH2M HILL prepared this 
document under the NAVFAC Washington Comprehensive Long-Term Environmental Action Navy 8012 Contract 
N62470-11-D-8012, Contract Task Order JU05, for submittal to NAVFAC Washington, the U.S. Environmental 
Protection Agency Region III, and the Maryland Department of the Environment. 

Background Information 
UXO 9 
UXO 9 is a 52-acre site in the northeastern portion of the Indian Head peninsula on the Main Installation (Figure 
1). UXO 9 was investigated in an Initial Assessment Study (Fred C. Hart Associates Inc., 1983) under the Installation 
Restoration Program as Site 10. The report recommended No Further Action based on a determination of low risk 
to human health and the environment from nitrocellulose (NC). The Navy has moved UXO 9 to the Munitions 
Response Program as NC munitions constituents (MC) are known to be present. 

The Preliminary Assessment report (Malcolm Pirnie, 2005) concluded that UXO 9 experienced spillage of single 
base NC propellant grains during loading of propellants for rail transportation. NC propellant grain transportation 
by rail   began   in 1927 and ended in the late 1980s; UXO 09 railroad lines were abandoned in the late 1980s.  
Currently, UXO 9 is an open, grassy area along the abandoned railroad tracks formerly used to transport 
propellants to numerous buildings. The site encompasses three former railroad tracks (Tracks 1, 2, and 3), which 
are covered with soil for vehicle traffic; in a few areas, the tracks are exposed (probably due to erosion of the soil 
cover). As part of the 2010 Site Inspection (SI) (CH2M HILL, 2010), two of the three former railroad tracks (Tracks 1 
and 2) and 12 former dry houses along these two tracks were visually investigated for propellant grains. The 
objective of the SI was to assess the presence and spatial distribution of MC (NC propellant grains) or absence of 
MC along the railroad tracks (defined as the area between the two rails plus an additional 5 feet on the outside of  
rails) and around the dry house buildings along the tracks. The spatial distribution of propellant grains along 
Tracks 1 and 2 and around buildings indicated that propellant grains were present and is widely distributed 
throughout building entranceways, walkways, loading docks, crawl spaces, and downspouts. Based on the results 
of the SI, an NTCRA will be performed to remedy   propellant grains present. The NTCRA has not yet been done as 
the third track and associated buildings must be investigated for propellant grains, which is part of the RI to be 
conducted.   

UXO 11 
UXO 11 is a 21-acre site adjacent to the Potomac River along the northwest portion of the Main Installation 
(Figure 1). In the 1890s, the site was identified by the Bureau of Ordnance as ideal for testing guns and armor 
because the hills on both sides would absorb shots and potential explosions of new types of gun barrels. The site 
was used for developing and testing numerous ordnance items between 1891 and 1921; conducting jet 
propulsion research from 1940 through 1944; and proving various calibers of guns (1-inch through 16-inch), 
including armor- piercing shells and various other projectiles. The Preliminary Assessment report documented the 
presence of two firing points at UXO 11. The North Battery firing point was used for firing long-range guns across 
UXO 11 to the south toward primary impact areas at Stump Neck Annex and the Potomac River. The South 
Battery firing point was used for firing short-range guns into the North Butt along the northeast hillside. Since 
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1944, part of UXO 11 has been redeveloped as the Dashielle Marina and is used for recreational boat access to the 
Potomac River. There is also a Navy conference center at the site. The remainder of the site has been used for a 
variety of installation activities.  

Seven acres of the 21-acre site were investigated during the SI. The objective of the SI was to investigate the 
presence or absence of munitions and explosives of concern (MEC) and MC at the site. The investigation consisted 
of a digital geophysical mapping (DGM) survey and collection of groundwater and soil samples for perchlorate; 
explosives, including nitroguanidine (NQ), nitrocellulose (NC), and nitroglycerin (NG); and metals analyses. The 
DGM identified 4,748 individual geophysical anomalies with an additional 134 polygon anomalies. Although the 
DGM identified the locations of subsurface anomalies indicative of metallic material, only intrusive investigations 
can differentiate whether these anomalies are from munitions or non-munitions related sources. Based on the 
presence of geophysical anomalies and visual evidence of munition debris, further MEC investigation is 
warranted. Based on the exceedances of metals and explosives in soil and groundwater, further investigation was 
recommended for both soil and groundwater. UXO 11 was recommended for an RI for MEC and MC in soil and 
groundwater.  

Proposed RI Activities 
For scoping and documentation purposes, the RI has been separated into two phases: a chemical phase and a 
MEC phase. The goal of the RI is to define the nature and extent of MC and MEC at UXOs 9 and 11. The MC 
investigation will focus on the environmental sampling of potentially affected media. The MC phase of the RI is 
being documented under a separate work plan and will not be addressed in this MEC-QAPP. This MEC-QAPP will 
serve as the work plan for the MEC phase of the RI.  

The MEC phase of work at UXO 9 (marking of propellant grains) and UXO 11 (vegetation removal and DGM) will be 
done in accordance with a Naval Ordnance Safety and Security Activity (NOSSA) -approved Explosives Safety 
Submission Determination Requests (ESSDRs) using anomaly avoidance techniques. Intrusive investigation of 
anomalies at UXO 11 will be done in accordance with a NOSSA and Department of Defense Explosives Safety 
Board-approved Explosives Safety Submission.  

UXO 9 
The objectives of the MEC segment of the RI are: 

• Define the nature and extent of propellant grains at the site. 

• Perform an explosive safety hazard assessment for MEC using the MEC Hazard Assessment Guidance to 
evaluate the remedial and removal alternatives. 

These objectives will be accomplished through the following program: 

• Assess the spatial distribution of propellant grains along Track 3 and former dry houses along the rail line not 
investigated during the SI. This consists of:  

- Marking out the boundary using a global positioning system unit 

- Visually inspecting an area of approximately 15 feet by approximately 5,200 feet along the railroad tracks. 

- Visually inspecting up to 15 feet outward from the footprint of buildings and under buildings (as possible). 

- Identifying, if possible, the condition of propellant grains and flag the locations. Identification will not 
involve any intentional physical contact with the propellant grains.   

- Obtaining the horizontal location (northing and easting coordinates) for each grain or clusters of grains 
with a global positioning system unit with an accuracy of approximately 9.8 feet. 

- Photographing the area(s) where grains are observed and maintain a photographic log. 

•  Data for all 3 tracks will be evaluated for the RI.  
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UXO 11 
The objectives of the MEC segment of the RI are: 

• Define the nature and extent of MEC at the site 

• Perform an explosive safety hazard assessment for MEC using the MEC Hazard Assessment Guidance to 
evaluate the remedial and removal alternatives. 

These objectives will be accomplished through the following program: 

• Phase I: Performing vegetation reduction, removal of non-MEC/MPPEH scrap metal, and a DGM survey over 
the 14 (of 21) acres not surveyed during the SI. This work will be performed under a NOSSA-approved 
Explosives ESSDR; the ESSDRs for UXO 9 and UXO 11 were approved on November 14, 2012 and November 
13, 2012, respectively. The results for all 21 acres of the site will be evaluated for the RI.    

• Phase II: Reacquiring and excavating DGM anomalies identified during the 2010 and 2013 DGM surveys over 
the entire 21- acre of the site. A statistically significant quantity of anomalies will be randomly selected and 
intrusively investigated to obtain a 95 percent confidence in the distribution of the different types of sources 
of anomalies (that is, MEC, MPPEH, munitions-related scrap, and non-munitions-related scrap). This work will 
be performed under a NOSSA- and Department of Defense Explosives Safety Board-approved Explosives 
Safety Submission.  

This MEC-QAPP is intended to be the primary work plan for the activities being performed at sites UXO 9 and 11, 
and serves as a guideline for the field activities and data quality assessment. The Geophysical Investigation Plan is 
provided as Attachment A. Standard operating procedures are provided as Attachment B. Quality Control Plan is 
provided as Attachment C. This MEC-QAPP was developed in accordance with the following guidance documents:  

EPA Guidance for Quality Assurance Project Plans, EPA QA/G-5, QAMS (EPA, 2002) 
Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP) (EPA, 2005) 
 EPA Guidance on Systematic Planning Using the Data Quality Objectives Process (EPA, 2006) 

This document consists of 37 worksheets, which are based upon the UFP- Sampling and Analysis Plan format 
designed specifically for chemical sampling. Worksheets that are not applicable to this MEC-QAPP format have 
been modified to meet the intent of the worksheet with respect to MEC, or have been designated as “Not 
Applicable.” All tables are embedded within the worksheets.  
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Abbreviations and Acronyms 
AM Activity Manager 
APP Accident Prevention Plan 
AQM Activity Quality Manager 

bgs below ground surface 

CA corrective action 
COPC constituent of potential concern 

DFOW definable feature of work 
DGM digital geophysical mapping 
DPT direct-push technology 

ECP entry control point 
EPA U.S. Environmental Protection Agency 
ESS Explosives Safety Submission 
ESSDR Explosives Safety Submission Determination Request 
EZ exclusion zone 

FP Follow-up Phase 
FTL Field Team Leader 
FTP file transfer protocol 

GIP Geophysical Investigation Plan 
GPS global positioning system 
GSV Geophysical System Verification 

H&S health and safety 

IAW in accordance with 
ID identification 
IHIRT Indian Head Installation Restoration Team 
IR Installation Restoration 
IP Initial Phase  
IVS Instrument Verification Strip  

m meter(s) 
MC munitions constituents 
MDAS  material documented as safe 
MDE Maryland Department of the Environment 
MEC munitions and explosives of concern 
MIS multi-incremental sampling 
MPPEH material potentially presenting an explosive hazard 
MQO measurement quality objective 
MR munitions response 
MRP Munitions Response Program 
MRSIMS munitions response site information management system 

N/A not applicable 
NAVFAC Naval Facilities Engineering Command 
Navy Department of the Navy 
NC nitrocellulose 
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NFA No Further Action 
NG nitroglycerin 
NOSSA Naval Ordnance Safety and Security Activity 
NQ nitroguanadine 
NSF-IH Naval Support Facility Indian Head 

PA Preliminary Assessment 
PAL project action limit 
PETN pentaerythritol tetranitrate 
PM Project Manager 
POC point of contact 
PP Preparatory Phase 
PQO project quality objective 

QA  quality assurance 
QAPP Quality Assurance Project Plan 
QC  quality control 

RI Remedial Investigation 
RPM  Remedial Project Manager 
RTK real-time kinematic 
RTS robotic total station 

SI Site Inspection 
SOP  standard operating procedure 
STC Senior Technical Consultant 
SUXOS Senior Unexploded Ordnance Supervisor 
SVOC semi volatile organic compound 

TAL target analyte list 
TBD to be determined 
TCL total compound list 

UFP  Uniform Federal Policy 
UXO unexploded ordnance 
UXOQCS Unexploded Ordnance Quality Control Specialist 
UXOSO Unexploded Ordnance Safety Officer 

VOC volatile organic compound 

WP Work Plan 
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Worksheet #2—QAPP Identifying Information 

Site Name/Number:  Single Base Propellant Grains Spill Area/Unexploded Ordnance (UXO) 9 and The 
Valley/UXO 11  

Operable Unit:  Not Applicable (N/A)  

Contractor Name:  CH2M HILL 

Contract Number:  N62470-11-D-8012, Contract Task Order JU05 

Contract Title:  Comprehensive Long-term Environmental Action Navy 8012 

• This Quality Assurance Project Plan (QAPP) was prepared in accordance with (IAW) the requirements of the 
following U.S. Environmental Protection Agency (EPA) documents:  

• Uniform Federal Policy – Quality Assurance Project Plans (EPA, 2005) 
• Guidance for Quality Assurance Project Plans (QAPPs) USEPA QA/G-5, QAMS (EPA, 2002) 
• EPA Guidance on Systematic Planning Using the Data Quality Objectives Process (EPA, 2006) 

• Identify regulatory program: 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

• This QAPP is specific to: 

This is a project-specific QAPP for the Remedial Investigation (RI) activities at UXOs 9 and 11. 

• List dates of scoping sessions that were held: 

Scoping Session  Date 

Indian Head Tier I Partnering Meeting  10/5/2011 

 

• List dates and titles of any QAPP documents written for previous site work that are relevant to the current 
investigation: 

Title  Author/Date 

Final Munitions Investigation Work Plan for Land Sites UXO 6, UXO 9, 
UXO 11, UXO 20, and UXO 30; and Water Site UXO 27 
NSF-IH, Indian Head, Maryland  

CH2M HILL/2010a 

Final Site Inspection (SI) Report   CH2M HILL/2010b 

 

• List organizational partners (stakeholders) and connection with lead organization:   

Maryland Department of the Environment (MDE) – regulatory stakeholder 

U.S. Environmental Protection Agency (EPA) Region III – regulatory stakeholder 

• Lead organization (see Worksheet #7 for detailed list of data users): 

Department of the Navy (Navy) – Lead Agency 
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Worksheet #2—QAPP Identifying Information (continued) 

8. If any required QAPP elements or required information are not applicable to the project or are provided 
elsewhere, then note the omitted QAPP elements and provide an explanation for their exclusion below: 

The worksheets that are not applicable to this munitions and explosives of concern (MEC) format of the UFP-
QAPP are as follows: Worksheets #15, #19, #20, #23-28, and #30. These worksheets pertain to samples that 
are collected from the site and sent to an analytical laboratory. Because this phase of the project does not 
involve collecting samples from the site, there is no information to enter into these worksheets. These 
worksheets are designated as “Not Applicable” in the document. Sampling activities for munitions 
constituents (MC) are discussed in the UFP-QAPP (Appendix A of the RI Work Plan [WP]). 

UFP-QAPP 
Worksheet # Required Information Included or Excluded 

A. Project Management  

Documentation 

1 Title and Approval Page Included 

2 Table of Contents 
QAPP Identifying Information 

Included 

3 Distribution List Included 

4 Project Personnel Sign-off Sheet Included 

Project Organization 

5 Project Organizational Chart Included 

6 Communication Pathways Included 

7 Personnel Responsibilities and Qualifications Table Included 

8 Special Personnel Training Requirements Table Included 

Project Planning/Problem Definition 

9 Project Planning Session Documentation (including Data Needs tables) 
Project Scoping Session Participants Sheet 

Included 

10 Problem Definition, Site History, and Background.  
Site Maps (historical and present) 

Included 

11 Site-Specific Project Quality Objectives (PQOs)  Included 

12 Measurement Performance Criteria Table Included 

13 Sources of Secondary Use Data and Information 
Secondary Use of Data Criteria and Limitations Table 

Included 

14 Summary of Project Tasks Included 

15 Reference Limits and Evaluation Table Excluded 

16 Project Schedule/Timeline Table Included 
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Worksheet #2—QAPP Identifying Information (continued) 

UFP-QAPP 
Worksheet # Required Information Included or Excluded 

B. Measurement Data Acquisition 

Sampling Tasks 

17 Sampling Design and Rationale Included 

18 Sampling Locations and Methods/ Standard Operating Procedure (SOP) 
Requirements Table 
Sample Location Map(s) 

Included 

19 Analytical Methods/SOP Requirements Table Excluded 

20 Field Quality Control (QC) Sample Summary Table Excluded 

21 Project Sampling SOPs References Table 
Sampling SOPs 

Included 

22 Field Equipment Calibration, Maintenance, Testing, and Inspection Table Included 

Analytical Tasks 

23 Analytical SOPs 
Analytical SOP References Table 

Excluded 

24 Analytical Instrument Calibration Table Excluded 

25 Analytical Instrument and Equipment Maintenance, Testing, and Inspection 
Table 

Excluded 

Sample Collection 

26 Sample Handling System, Documentation Collection, Tracking, Archiving 
and Disposal 
Sample Handling Flow Diagram 

Excluded 

27 Sample Custody Requirements, Procedures/SOPs Sample Container 
Identification 
Example Chain-of-Custody Form and Seal 

Excluded 

QC Samples 

28 QC Samples Table 
Screening/Confirmatory Analysis Decision Tree 

Excluded 

Data Management Tasks 

29 Project Documents and Records Table Included 

30 Analytical Services Table 
Analytical and Data Management SOPs 

Excluded 

C. Assessment Oversight 

31 Planned Project Assessments Table 
Audit Checklists 

Included 

32 Assessment Findings and Corrective Action (CA) Responses Table  Included 

33 Quality Assurance (QA) Management Reports Table Included 
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Worksheet #2—QAPP Identifying Information (continued) 

UFP-QAPP 
Worksheet # Required Information Included or Excluded 

D. Data Review 

34 Verification (Step I) Process Table Included 

35 Validation (Steps IIa and IIb) Process Table Included 

36 Validation (Steps IIa and IIb) Summary Table Included 

37 Usability Assessment Included 
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Worksheet #3—Distribution List 

Name of QAPP 
Recipients Title/Role Organization 

Telephone 
Number 

(Optional) 
E-mail Address or Mailing Address 

Joseph Rail Remedial Project Manager (RPM) 

Naval Facilities 
Engineering 
Command 
(NAVFAC) 
Washington 

202-685-
3105 

Mike Green 

joseph.rail@navy.mil 

Munitions Response Program (MRP) Quality Assurance Officer  NAVFAC Atlantic 757-322-
8108 

Nicholas Carros 

mike.green@navy.mil 

Installation Restoration (IR) Program Project Manager (PM) 
Naval Support 
Facility – Indian 
Head (NSF-IH) 

301-744-
2263 

Dennis Orenshaw 

nicholas.carros@navy.mil 

RPM EPA Region III 215-814-
3361 

Curtis DeTore 

orenshaw.dennis@epamail.epa.gov 

RPM MDE 410-537-
3791 

Margaret Kasim 

cdetore@mde.state.md.us 

Activity Manager (AM) and PM CH2M HILL 703-376-
5154 

John Tomik 

margaret.kasim@ch2m.com 

Activity Quality Manager CH2M HILL 757-671-
6259 

George 
DeMetropolis 

john.tomik@ch2m.com 

Munitions Response (MR) Safety and Quality Manager CH2M HILL 619-564-
9627 

Kevin Lombardo 

george.demetropolis@ch2m.com 

MR Senior Technical Consultant (STC)  CH2M HILL 703-376-
5175 

Tamir Klaff 

kevin.lombardo@ch2m.com 

Senior Geophysicist CH2M HILL 202-596-
1199 

Nelson Figeac 

tamir.klaff@ch2m.com 

SUXOS CH2M HILL 757- 288-
0374 nelson.figeac@ch2m.com 

Kevin 
Lombardo/Nelson 
Figeac 

UXO Quality Control Specialist (UXOQCS)/UXO Safety Officer 
(UXOSO) CH2M HILL 

703-376-
5175/757- 
288-0374 

nelson.figeac@ch2m.com/kevin.lombardo@ch2m.com 

TBD MEC Subcontractor PM TBD TBD TBD 

TBD Geophysics Subcontractor PM TBD TBD TBD 

TBD Vegetation Clearing Subcontractor PM TBD TBD TBD 

mailto:mike.green@navy.mil�
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Worksheet #4—Project Personnel Sign-Off Sheet 

Organization: CH2M HILL 

Name Title/Role Telephone Number 
(optional) Signature/E-mail Receipt Date QAPP Read 

Margaret Kasim AM and PM 703-376-5154   

John Tomik Activity Quality Manager (AQM) 757-671-6259   

Mark Orman H&S Manager 414-847-0277/414-847-0597   

George DeMetropolis MR Safety and Quality Manager  (619) 564-9627   

Kevin Lombardo MR STC 703-376-5175   

Tamir Klaff Senior Geophysicist (202) 596-1199   

Nelson Figeac SUXOS 757-288-0374   

Kevin Lombardo/Nelson 
Figeac UXOQCS and UXOSO 703-376-5175/757- 288-0374   

Jonathan Waldron Field Team Member 703-376-5339   

Organization: Subcontractors 

Name Title/Role Telephone Number 
(optional) Signature/E-mail Receipt Date QAPP Read 

TBD MEC Subcontractor TBD   

TBD Digital Geophysical Mapping (DGM) 
Subcontractor 

TBD   

TBD Vegetation Removal Subcontractor TBD   
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Worksheet #5—Project Organizational Chart 
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Worksheet #6—Communication Pathways 

Communication Drivers Responsible 
Affiliation Name Telephone Number and/or Email Procedure 

Communication with Navy 
(lead agency) 

RPM - Navy Joseph Rail  202-685-3105 • Primary point of contact (POC) for Navy. 
joseph.rail@navy.mil • Delegates communication to other internal or external POCs. 

• Notifies EPA and MDE via email within 24 hours of field 
changes affecting the scope or implementation of the 
fieldwork. 

• Participates in the onboard review discussion. 

Communication with NSF-IH IR Program PM - 
NSF-IH 

Nicholas Carros 301-744-2263 • Primary POC for NSF-IH.  
nicholas.carros@navy.mil • Delegates communication to other internal or external points 

of contact. 
• Will be provided with daily reports of all field activities. If field 

issues occur that affect the mission of the facility, the IR 
Program PM or his delegated personal should be notified 
immediately. 

• Participates in the onboard review discussion 

Communication with EPA 
(regulatory agency) 

RPM -EPA Dennis Orenshaw 215-814-3361 • Primary POC for EPA. 
Orenshaw.Dennis@epamail.epa.gov • Delegates communication to other internal or external points 

of contact 
• Has 60 days for MEC-QAPP review. 
• Participates in the onboard review discussion 
• Upon notification of field changes, EPA will have 24 hours to 

approve or comment on the field changes. 

Communication with MDE 
(regulatory agency) 

RPM - MDE Curtis DeTore 410-537-3791 • Primary POC for MDE. 
cdetore@mde.state.md.us  • Delegates communication to other internal or external points 

of contact 
• Has 60 days for MEC-QAPP review. 
• Participates in the onboard review discussion 
• Upon notification of field changes, MDE will have 24 hours to 

approve or comment on the field changes. 

Communication regarding 
overall project status and 
implementation and primary 
POC with Navy RPM, EPA, 
and MDE 

AM – 
CH2M HILL  

Margaret Kasim  703-376-5154 • Primary POC for CH2M HILL 
Margaret.Kasim@ch2m.com • Forwards all relevant information and materials about the 

project to Joe Rail (NAVFAC Washington), Dennis Orenshaw 
(EPA), and Curtis DeTore (MDE).  

• Oversees the overall project status. 

mailto:joseph.rail@navy.mil�
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Worksheet #6—Communication Pathways (continued) 

Communication Drivers Responsible 
Affiliation Name Telephone Number and/or Email Procedure 

Technical communications 
for project implementation 
and data interpretation 

AQM – 
CH2M HILL  

John Tomik 352-335-5877 • To be contacted regarding questions/issues encountered in 
the field, input on data interpretation, as needed. John.Tomik@ch2m.com 

• Reviews the data as necessary before Indian Head 
Installation Restoration Team (IHIRT) discussion. 

Communications regarding 
project management and 
implementation of all project 
phases, and primary POC 
with Navy RPM 

PM – CH2M HILL  Margaret Kasim 703-376-5154 
margaret.kasim@ch2m.com 

• Forwards all information and materials about the project to 
Navy RPM on a daily basis. 

• Oversees the overall project status. 
• Is informed of project status by CH2M HILL field personnel. 
• If field changes occur during field activities, works with the 

Navy RPM to communicate field changes to IHIRT via email 
within 24 hours. 

MEC-QAPP implementation 
in the field 

SUXOS – 
CH2M HILL  

Nelson Figeac 757-288-0374 
Nelson.figeac@ch2m.com 

• Facilitates CH2M HILL’s internal communication (PM to field 
team members). 

• Coordinates schedules and field activities with MEC and 
DGM subcontractors. 

• Communicates with subcontractors by phone, followed up 
with e-mail to document decisions and actions.  

• Documents deviations from the WP in the field logbook and 
notifies PM immediately. 

• Executes deviations only after PM approval. 
• Implements project H&S requirements. 
• Reports H&S near misses and incidents to the PM 

immediately by phone. 
• Provides daily progress reports/updates to the CH2M HILL 

PM by phone or email. 

Field CA UXOQCS/UXOSO  
- CH2M HILL 

Kevin 
Lombardo/Nelson 
Figeac 

703-376-5175 
Kevin.lombardo@ch2m.com 
 
757- 288-0374 
Nelson.figeac@ch2m.com 

• The need for CA for field and analytical issues will be 
decided by the SUXOS and MR Safety and Quality Manager. 

• The MR Safety and Quality Manager will oversee that QAPP 
requirements are met by the field staff. 

• The SUXOS will notify the PM of any needed field CAs. 
• The PM will have 24 hours to respond to the request for 

field CA. 
  

mailto:John.Tomik@ch2m.com�
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Worksheet #6—Communication Pathways (continued) 

Communication Drivers Responsible 
Affiliation Name Telephone Number and/or Email Procedure 

H&S UXOQCS/UXOSO 
- CH2M HILL  

Kevin 
Lombardo/Nelson 
Figeac 

703-376-5175 
Kevin.lombardo@ch2m.com 
 
757- 288-0374 
Nelson.figeac@ch2m.com 

• Responsible for the adherence of team members to the site 
safety requirements described in the H&S Plan. Will report 
H&S incidents and near losses to PM. 

Technical communications 
for MEC-QAPP 
implementation, data 
interpretation 

 
Senior 
Geophysicist - 
CH2M HILL 

Tamir Klaff (202) 596-1199 • Contact Senior Geophysicist regarding questions/issues 
encountered in the field, input on data interpretation, as 
needed. 

• Senior Geophysicist will have 24 hours to respond to 
technical field questions as necessary. 

• Responses will be communicated to the PM via email or 
phone. 

Field and Data Collection 
CAs 

Senior 
Geophysicist - 
CH2M HILL 

Tamir Klaff (202) 596-1199 • Any CAs for field and data collection issues will be 
developed by the SUXOS and/or the Senior Geophysicist 
and reported to the PM within 24 hours. 

MR-related CAs MR Safety and 
Quality Manager - 
CH2M HILL 

George 
DeMetropolis 

(619) 564-9627 • Any MR-related CAs for field and data collection issues will 
be developed by the SUXOS, UXOQCS/UXOSO and/or the 
MR Safety and Quality Manager and reported to the PM 
within 24 hours. 

Technical communications 
for project implementation, 
and data interpretation 

AQM - 
CH2M HILL 

John Tomik (757) 671-6259 • Contact AQM regarding questions/issues encountered in the 
field, input on data interpretation, as needed.  

• AQM will have 24 hours to respond to technical field 
questions as necessary. 

• Responses will be communicated to the PM via email or 
phone. 

Implementation of MEC-
related portions of the RI 
WP 

MEC 
Subcontractor 

TBD TBD • Plans, coordinates, and supervises all explosives operations; 
supervises all personnel inside the exclusion zones (EZs).  

MEC-related QC provisions 
corrective actions 

UXOQCS/UXOSO 
- CH2M HILL 

Kevin 
Lombardo/Nelson 
Figeac 

703-376-5175 
Kevin.lombardo@ch2m.com 
757- 288-0374 
Nelson.figeac@ch2m.com 

• Any MR-related CAs for field and data collection issues will 
be developed by the SUXOS, UXOQCS/UXOSO and/or the 
MR Safety and Quality Manager and reported to the PM 
within 24 hours. 
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Worksheet #7—Personnel Responsibilities and Qualifications Table 

Name Title/Role Organizational 
Affiliation Responsibilities 

Joseph Rail RPM NAVFAC 
Washington 

Provides project oversight and direction, provides technical review of deliverables, and serves as 
primary regulatory interface for the Navy and the project team. 

Nicholas Carros IR Program PM  NSF-IH Provides project oversight and direction, assist with coordination of project activities between 
CH2M HILL and installation operations personnel, and provides technical review of deliverables. 

Mike Green MRP Quality Assurance 
Officer 

NAVFAC Provides quality review of MRP-related projects and activities for NAVFAC, including review of MEC-
QAPP documents. 

Dennis Orenshaw RPM EPA Region III Reviews and provides input for EPA on development of the UXO 9 and 11 RI. 

Curtis DeTore RPM MDE Reviews and provides input for MDE on the UXO 9 and 11 RI. 

Margaret Kasim AM and PM CH2M HILL Oversees overall project status for all projects implemented at NSF-IH. For PM role, manages project, 
oversees all project activities, and is responsible for all aspects of the work performed under this 
MEC-QAPP. 

John Tomik AQM CH2M HILL Provides program-level review of MEC-QAPP. Provides oversight and approval for all technical issues 
related to the project. 

George DeMetropolis MR Safety and Quality 
Manager 

CH2M HILL Provides approval for all MRP-related issues for the project. Implements CH2M HILL’s standard 
munitions QC procedures and conducts audits to confirm that QC protocols are being followed. 

Kevin Lombardo MR STC CH2M HILL Technical lead for MR program conformance to approved processes and procedures. Provides 
oversight and review of MR-related activities. 

Tamir Klaff Senior Geophysicist CH2M HILL Provides oversight and review of all DGM-related activities.  

Mark Orman H&S Manager CH2M HILL Develops and approves project HASP 

Nelson Figeac SUXOS CH2M HILL Provides technical oversight and support for MEC-QAPP revisions and field work implementation. 
Supervises and coordinates all field activities. 
Implements approved MEC QAPP. Plans, coordinates, and supervises all explosives operations. 
Coordinates all aspects of QC and H&S with the UXOQCS/UXOSO. 

Kevin 
Lombardo/Nelson 
Figeac 

UXOQCS/UXOSO CH2M HILL Implements the MEC-related QC provisions of the project. Implements the HASP, including MEC-
related and general safety components. 

TBD FTL MEC Services 
Subcontractor 

Implements approved MEC QAPP for MEC clearing. 

TBD FTL DGM Services 
Subcontractor 

Implements approved MEC QAPP for DGM. 

TBD FTL  Vegetation Clearing 
Services 
Subcontractor 

Implements approved MEC QAPP for vegetation clearing. 
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Worksheet #8—Special Personnel Training Requirements Table 

Project Function 
Specialized Training By 
Title or Description of 

Course 
Training Provider Training Date Personnel / Groups 

Receiving Training 
Personnel Titles / 

Organizational Affiliation 
Location of Training 
Records / Certificates 

Remedial 
Investigation (RI)  

Hazardous waste 
operations and 
emergency response 
40-hour training or 8-
hour annual refresher, 
as appropriate  

Registered training 
organization  

Agency- and 
contractor-specific  

FTL and SSC ; Navy and 
regulatory agency 
representatives  

FTL and SSC from 
CH2M HILL; UXO 
personnel; onsite visitors 
from Navy and 
regulatory agencies  

Contractor, Navy, or 
regulatory agency 
human resources 
department  

Fieldwork  MEC Awareness 
Training†  

CH2M HILL UXO 
Technician  

Prior to mobilization  All non-UXO technicians 
who will work at the site  

FTL and SSC from 
CH2M HILL  
Field team members 
from subcontractor 

Project folder  

 Note: 
† MEC training is often referred to as Recognize, Retreat, Report (RRR or 3-R) training. This training is intended to make the trainees aware of the potential presence of MEC, 

ways to recognize potential MEC, and what to do if potential MEC is observed. This training DOES NOT enable the trainee to identify the type of MEC or handle the potential 
MEC item.  
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Worksheet #9—Project Scoping Session Participants Sheet 

Project Name: RIs for UXO 9 – Single Base Propellant Grains 
Spill Area and UXO 11 - The Valley  
Projected Date(s) of Sampling: Fall 2012 
PM: Margaret Kasim – CH2M HILL 

Site Name: UXO 9 – Single Base Propellant Grains Spill 
Area and UXO 11 - The Valley 
Site Location: NSF-IH, Indian Head, Maryland 

Date of Session: October 05, 2011 
Scoping Session Purpose: Obtain Tier I Partnering Team buy-in on RI approach 

Name Title Affiliation Phone # E-mail Address Project Role 

Joseph Rail Navy RPM NAVFAC 
Washington 202-685-3105 joseph.rail@navy.mil Navy RPM 

Nathan Delong Navy RPM NAVFAC 
Washington 202-685-3279 Nathan.delong@mavy.mil Navy RPM 

Nicholas Carros Navy RPM NAVFAC 
Washington 301-744-2263 nicholas.carros@navy.mil Navy RPM 

Dennis Orenshaw RPM EPA Region III 215-814-3361 orenshaw.dennis@epamail.epa.gov Regulator 

Curtis DeTore RPM MDE 410-537-3791 cdetore@mde.state.md.us Regulator 

Margaret Kasim AM/PM CH2M HILL 703-376-5154 margaret.kasim@ch2m.com AM/PM 

Victoria Waranoski Staff Engineer CH2M HILL 703-376-5049 victoria.waranoski@ch2m.com -- 

Scott Nesbitt N/A Tetra Tech N/A N/A N/A 

 

UXO 9 
Comments/Decisions 

The SI recommended a non-time-critical removal action to remove the propellant grains from around the 
buildings and the former tracks on the eastern side of the site and an RI for MC in soil and groundwater. Following 
the SI, the Navy decided that the former western track (Track 3) and dry houses along the track should be 
investigated for MEC, similar to what was done for the two eastern tracks (Tracks 1 and 2) and dry houses. The 
proposed MEC investigation was as follows: 

• Perform visual inspection along the former western railroad track and former dry houses along the track. The 
area to be inspected around each building will include an area within a 15-foot perimeter of the building and 
associated structures, such as walkways, loading docks, and crawlspaces 

• Mark propellant grains with a pin flag, survey the locations with a global positioning system (GPS) device, and 
photograph the grains  

Action Items 

No action items were created during the scoping session. 

Consensus Decision 

The IHIRT agreed to the proposed MEC investigation.  
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Worksheet #9—Project Scoping Session Participants Sheet (continued) 

UXO 11 
Comments/Decisions 

The SI recommended an RI for MEC and MC in soil and groundwater for UXO 11. The proposed field investigation 
for MEC was as follows: 

• Phase I: Perform vegetation reduction, removal of non-MEC/MPPEH scrap metal, and a DGM survey over the 
14 acres of UXO 11 not surveyed during the SI. 

• Phase II: Reacquire and excavate a statistically significant quantity of DGM-identified anomalies identified 
during 2010 and 2013 DGM surveys from the entire 21-acre site; this task requires an ESS approved by the 
Naval Ordnance Safety and Security Activity (NOSSA) before mobilization. 

Action Items 

No action items were created during the scoping session. 

Consensus Decision 

The IHIRT approved the proposed MEC investigation.  
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Worksheet #10—Problem Definition Overview 

The problem definitions for UXO 9 and UXO 11 are presented sequentially. 

Base Location 
NSF-IH is a naval facility in northwestern Charles County, Maryland, approximately 25 miles southwest of 
Washington, DC. The facility consists of two tracts of land: the Main Installation on the Cornwallis Neck Peninsula 
and the Stump Neck Annex located across Mattawoman Creek (Figure 1). The Main Installation contains 
approximately 2,500 acres and is bounded by the Potomac River to the northwest, west, and south; Mattawoman 
Creek to the south and east; and the town of Indian Head to the northeast. The Stump Neck Annex contains 
approximately 1,084 acres and is bounded by Mattawoman Creek to the northeast, the Potomac River to the 
northwest, and Chicamuxen Creek to the south-southwest. 

UXO 9 
Description and History 
The following information is summarized from the Preliminary Assessment (PA) (Malcolm Pirnie, 2005). UXO 9 is a 
52-acre site in the northeastern portion of the Indian Head peninsula at the Main Installation (Figure 2). The site 
consists of an area where single base propellant grains were spilled during transportation of the propellant by rail, 
and handling of propellant grains near building entrances, as well as beneath walkways and loading docks at the 
installation. Single base propellant grains are propellants, which makes them MEC. They consist mainly of NC, 
which is made from the reaction of nitric acid with cellulose (cotton linters or purified wood pulp) and contains 
sulfuric acid to remove water and increase the reaction rate. MC associated with these grains include nitrates and 
diphenylamine, which are commonly used to control burning rates and as stabilizers.  

Transportation of the grains started between 1927 and 1942 and ended in the late 1980s; the railroad line was 
abandoned in the late 1980s. The buildings along the railroad tracks were, in general, used as dry powder houses. 
The term “dry powder house” was used to identify buildings to "dry" the powder (or grains) that were produced 
in varying sizes, depending on the guns for which they were manufactured. The grains (or green powder) were 
transported by rail to the dry powder houses, where they were left to dry for 5 to 6 weeks. They were then 
treated with graphite and mixed in a blending tower. The powder was then placed in metal cans and stored in 
magazines before being shipped from the installation.  

Currently, the site is an open, grassy area along the abandoned railroad tracks formerly used to transport 
propellants to numerous buildings, some of which have been demolished and others still exist. The three former 
railroad tracks (Tracks 1, 2, and 3) have been covered with soil for vehicle use; in a few areas, the tracks are 
exposed (probably due to erosion of the soil cover). There are 10 existing buildings (175, 176, 177, 178, 179, 180, 
181, 183, 204, and 208) and 7 demolished buildings (174, 187, 188, 206, 207, 210, and Unknown Building #) at the 
site. 

Geology, Hydrogeology and Hydrology 
No intrusive investigations of the site geology and groundwater have been conducted at UXO 9 to date. As a 
result, the geology and hydrogeology at UXO 9 will be characterized during the MC investigation and presented in 
the RI report. A drainage ditch carries runoff from a gravel parking lot near former building 206 and current 
Building P-166, runs parallel to Track 1, and cuts across the former track towards Benson Road and then offsite 
(Figure 2). The Potomac River and Mattawoman Creek are to the north and south, respectively, of the site.   

Previous Investigations 
The site was investigated in a 1983 Initial Assessment Study (Fred C. Hart Associates Inc., 1983) under the IR 
Program as Site 10. Although no sampling took place, the report recommended No Further Action because of a 
low risk to human health and the environment from NC. However, the 2005 PA report recommended an SI for 
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Worksheet #10—Problem Definition Overview (continued) 

MEC and an RI for MC. The objective of the SI for MEC (CH2M HILL, 2010) was to assess the spatial distribution of 
propellant grains through visual inspection (MEC inventory) along two of the three former railroad tracks and 
around the buildings along these two tracks. The objective was accomplished through a site walkthrough to 
identify areas where grains are present. The SI results indicated that propellant grains are widely distributed 
throughout building entranceways, walkways, loading docks, crawl spaces, and downspouts.    

Conceptual Site Model 
The CSM for UXO 9 was presented in Section 5.5.11 of the PA, and was updated in the SI based on the observation 
of propellant grains along Tracks 1 and 2. The potential source of propellant grains at the site is from areas where 
propellants were likely handled and/or spilled. These consisted of areas near building entrances, beneath 
walkways and loading docks, and near building downspouts. A CSM for MEC is shown as Figure 3; it illustrates 
several potential exposure pathways for receptors that could be exposed to MEC present at the site.  

Potential migration pathways are: (1) propellant grains on surface soil may migrate during extended periods of 
precipitation or storm surges that may expose the site to explosive hazards   transporting grains across the site 
from moving water or winds, and (2) propellant grains could be covered by surface soil accumulated from moving 
water or winds, erosion and uncontrolled intrusive activites could move these grains, exposing them to the 
surface and enabling migration from surface water and winds.  

Human receptors (authorized Navy personnel [adult military and civilian site workers] and contractors, adult and 
adolescent visitors/trespassers, adult maintenance workers, and adult and adolescent recreational users 
[hunters]) may be exposed to an explosive hazard from propellant grains in surface soil and potentially in 
subsurface soil through incidental contact (handling and underfoot). Ecological receptors could be exposed to the 
grains through direct contact (stepping on the grains) with the surface soil. Because of the size of these grains, 
there is an incomplete exposure pathway for plants. 

Step 1. Problem Statement 
The site was used to load and transport single base propellant grains from the former production area. This 
resulted in the release of propellant grains around buildings and tracks where the grains were handled and 
loaded. Because facility operations may have resulted in munitions being released into the environment, it is 
necessary to determine the nature and extent of propellant grains that may be present to evaluate the explosive 
hazard presented by the site for current and future uses. Because Tracks 1 and 2 and associated buildings had 
been investigated during the SI, Track 3 and associated buildings will be investigated during this RI (Figure 4). 
Based on the assessment of the explosive safety hazard posed by all the tracks and buildings at the site, the need 
for remediation of the site or areas within the site will be determined, and remedial alternatives evaluated as 
appropriate.  

Step 2. Identify Decisions to be made 
1.  Have there been any releases of propellant grains along Track 3 or associated buildings along the track? 

A visual inspection along the western railroad track and associated buildings will be performed to assess the 
spatial distribution of propellant grains. The locations of the propellant grains will be flagged, surveyed with a 
GPS device, and photographed.  

2.  Is further investigation or action warranted? 

Propellant grains were identified, surveyed by GPS, and flagged at Tracks 1 and 2 and associated buildings 
during the SI. Similarly, if propellant grains are identified during the visual inspection of Track 3 or associated 
buildings, they will be flagged, surveyed by GPS, and photographed. The collected information for all three 
tracks will be used by the Navy, EPA, and MDE to evaluate current site conditions and assess future action 
alternatives in a feasibility study.
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Worksheet #10—Problem Definition Overview (continued) 

Step 3. Identify Information Inputs  
The SI confirmed the presence of propellant grains along Tracks 1 and 2, and associated buildings along the tracks. 
Visual inspection of Track 3 and associated five buildings (existing Buildings 178, 179, 180 and 208, and 
demolished building Unknown Building #) will be conducted similarly to the SI visual inspection to assess the 
spatial distribution of propellant grains around the railroad track and buildings.    

Step 4. Define the Boundaries of the Study 
The site is approximately 52 acres in size. The boundaries of the visual inspection area were established during the 
SI for Tracks 1 and 2, and associated buildings. The investigation focused on areas where the single base 
propellant grains would have been handled and transported, which is biased around the railroad tracks and the 
buildings. The area around the railroad tracks was 15 feet wide by 5,200 feet long. The area around the buildings 
included up to 15 feet from the edges of the building footprint and under the buildings, as possible. The 
boundaries for this visual survey for Track 3 and associated buildings are the same as that for the SI, and are 
shown on Figure 4.  

Step 5. Develop Analytical Approach: 
A visual inspection along the western railroad track and associated buildings will be conducted, focusing on 
railroad tracks adjacent to buildings and the loading docks of the buildings. The information will be used by the 
IHIRT to make a decision on the nature and extent of the propellant grains and a possible removal action, in 
conjunction with MC sampling at UXO 9. 

Because propellant grains have been observed at Tracks 1 and 2  and associated buildings, the information 
collected during the RI will be used to approximate the spatial distribution of propellant grains along Track 3 and 
associated buildings. The information from the SI and RI (for all 3 tracks and buildings) will be used to assess the 
spatial distribution of propellant grains across the site. The IHIRT will use the information to make a decision on a 
possible removal action. 

Step 6: Specify Performance or Acceptance Criteria: 
The performance and acceptance criteria of the data are presented in Worksheet #12. Decision errors are 
minimal because the investigation consists of the identification and documentation of propellant grains, which are 
approximately 2 inches long. The locations of items will be recorded with a handheld GPS and documented in a 
field notebook and/or a personal digital assistant. In addition, the areas proposed for visual inspection have been 
narrowed down to the railroad tracks and around buildings where propellant grains would have been handled and 
transported. This will reduce errors in the conceptual site model and current site understanding. 

Step 7: Develop the Plan for Obtaining Data 
Worksheet #14 contains a summary of the definable features of work (DFOWs). Worksheet #17 contains the 
detailed approach, methods, operational procedures and QC requirements associated with the visual inspection. 
This investigation is part of an overall phased approach to data collection that is designed to ensure that all 
appropriate data are collected for management decisions by the IHIRT.  

UXO 11 
Description and History 
UXO 11 is a 21-acre site adjacent to the Potomac River on the northwest portion of the Main Installation (Figure 
1). UXO 11 was previously listed as Installation Restoration Site 29 in the IAS. As reported in the PA, the site was a 
tidal marshland prior to the 1890s. In the 1890s, it was identified by the Bureau of Ordnance as ideal for testing 
guns and armor because the hills on both sides would absorb shots and potential explosions of new types of gun 
barrels.
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Worksheet #10—Problem Definition Overview (continued) 

The site was used for developing and testing numerous ordnance items between 1891 and 1921. It also was used 
for jet propulsion research from 1940 through 1944. Various calibers of guns (1-inch through 16-inch) were 
proved at UXO 11, with various projectiles, including armor-piercing shells. Tested projectiles contained a variety 
of explosive fillers, including black powder, smokeless powder, brown prismatic powder, emmensite, joveite, wet 
gun cotton, randite, and other high explosives, such as thorite. Testing of cartridge cases, fuzes, primers, firing 
devices, gum implements, and powders also was conducted. In addition, UXO 11 was used to test steel armor 
plates for shipboard use; sections of armor plates (8 feet by 10 feet and weighing up to 25 tons) were offloaded at 
the dock and moved by crane to the appropriate testing location. The projectiles tested ranged from 4 to 10 
inches in diameter. UXO 11 also was used to test experimental guns, which led to modifications and 
improvements of the weapons. In addition, powder testing was performed to assess explosive force, deterioration 
in storage, and other characteristics. 

The PA reported the presence of two firing points at UXO 11 (Figure 5). The North Battery firing point was used for 
firing long-range guns across UXO 11 south toward primary impact areas at Stump Neck Annex and the Potomac 
River; because of increasing gun distance and experimental firing, impacts also occurred as far away as Quantico, 
Virginia. The South Battery firing point was used for firing short-range guns into the North Butt along the 
northeast hillside. The width of UXO 11 was approximately 400 feet, which enabled precision and accuracy testing 
of short-range guns. The primary impact areas of the short-range gun were sand butts with armor plates 
positioned against hillsides of UXO 11. The PA estimated the penetration depths for munitions tested and/or 
developed to range from 4 to 12 feet; these depths are likely overly conservative given that test firing occurred 
into prepared butts. The depth to which munitions can penetrate the ground surface depends on many factors, 
such as the type of soil, the angle of impact, the size of the munitions, the velocity of the impact, and site-specific 
environmental conditions. 

The PA noted two examples of specific explosions that had occurred in UXO 11; the information was taken from 
the 1987 annual report. The first example was that a 10-inch armor-piercing projectile exploded on impact with a 
steel armor plate; fragmentation from the plate and projectile were spread over ¼ mile. The second example was 
that a gun loaded with a Gathmaun projectile exploded on the battery as a result of excessive pressure buildup in 
the gun. The projectile contained 307 pounds of gun cotton and debris was spread more than 1 mile away. 
According to the PA, munitions and related debris (such as base plates, inert mortar, and fins) may be located 
within this documented 1-mile radius fragmentation zone. 

Since 1944, part of UXO 11 has been redeveloped as the Dashielle Marina and is used for recreational boat access 
to the Potomac River. There is also a Navy conference center at the site. The remainder of the site has been used 
for a variety of installation activities. As part of the PA, a site visit was conducted and it is reported that the data 
collection team was able to visually observe approximately 90 percent of the range. No munitions, MC, or 
evidence of munitions use were observed during that visual survey.  

On April 22, 2009, Mr. James Dolph, the Navy historian, informed the IHIRT that shots were also fired to the 
south-southeast at UXO 11 (investigative Area D for the SI).  

Geology, Hydrogeology and Hydrology 
Based on the results of the soil boring program conducted during the SI (CH2M HILL, 2010), the site is underlain 
mostly by clay intermixed with clayey sand and silty sand down to approximately 29 feet bgs. Because the site is 
close to the Potomac River, it is assumed that groundwater flow follows the land topography and groundwater 
flow direction is towards the river. The site is adjacent to the Potomac River; drainage flows to the west-
southwest direction towards the river through an unnamed drainage swale.
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Worksheet #10—Problem Definition Overview (continued) 

Previous Investigations 
An SI was conducted in 2010 on approximately 7.5 acres of the 21-acre site. Based on a review of the PA report 
and a site visit conducted on April 22, 2009, four areas (Areas A through D) were identified for MC and MEC 
investigations. Figure 6 shows the boundaries of the four investigation areas. Because of the historical use of the 
site, the objective of the SI was to determine the potential presence or absence of MEC and MC at UXO 11. The 
objective for MEC was accomplished through digital geophysical mapping of the four investigation areas. There 
was visual evidence of munitions debris and the digital geophysical mapping identified the locations of subsurface 
anomalies indicative of metallic material; it did not differentiate whether these anomalies are MEC or non-
munitions related debris. No intrusive investigation was conducted to validate the DGM survey.  

Conceptual Site Model 
The CSM for UXO 11 was presented in Section 5.7.11 of the PA, and was summarized in the SI. Historical evidence 
indicates that MEC may be present on the surface and in the subsurface. A CSM for MEC is shown as Figure7; it 
illustrates several potential exposure pathways for receptors that could be exposed to MEC if present at the site.  

Human receptors (Navy personnel [military and civil servants], trespassers, visitors, maintenance workers, 
contractors, and recreational users) may contact MEC items at the surface during working, walking, hiking, and 
hunting. Contractors and Navy personnel have the potential to encounter MEC in the subsurface during intrusive 
activities. Ecological receptors (biota) may come in contact with MEC as a result of surface soil disturbance during 
foraging, nesting or other natural activities.  

Step 1. Problem Statement 
The site was used for developing and testing numerous ordnance items between 1891 and 1921. It also was used 
for jet propulsion research from 1940 through 1944. Facility activities may have resulted in MEC being released 
into the environment. This UFP-QAPP is in support of the MEC component of the RI. The MEC investigation will be 
performed in accordance with a Navy and regulator-approved RI work plan. In addition, Phase I will be performed 
in accordance with a NOSSA-approved Explosives Safety Submission Determination Request (ESSDR) and Phase II 
with a Department of Defense Explosives Safety Board -approved ESS.  
Step 2. Identify Decisions to be made 
1.  Are there geophysical anomalies present in the remaining 14 acres not investigated during the SI?? 

A DGM survey will be conducted over the 14 acres of UXO 11. This 14-acre parcel was not DGM surveyed 
during the 2010 SI (Figure 6). The DGM surveys from both the SI and the current investigation will be 
compiled and evaluated for anomaly excavation.  

2.  Are any of the sources of the DGM anomalies classified as MEC/MPPEH? 

A statistically significant quantity of anomalies identified during the SI and Phase I of the RI DGM will be 
randomly selected using the Estimating a Proportion statistical method, reacquired, and intrusively 
investigated as described in Worksheet #17 to obtain a 95 percent confidence in the distribution of the 
various sources of anomalies (that is, MEC, MPPEH, munitions-related scrap and non-munitions-related 
scrap). Recovered items will be segregated as MEC, MPPEH, or scrap metal in accordance with the ESS.  

3.  Is further investigation or action warranted at UXO 11? 

Once anomalies have been investigated, the need for a Feasibility Study to investigate the remainder of the 
anomalies will be assessed and remedial alternatives will be reviewed as necessary. 
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Worksheet #10—Problem Definition Overview (continued) 

Step 3. Identify Information Inputs  
The anomalies identified from the SI and Phase I of the RI DGM will be complied for the entire site. The anomaly 
selection process is provided in Attachment A. The selected anomalies for excavation will result in a general 
understanding of the types of metal in the subsurface at the site. 

Step 4. Define the Boundaries of the Study 
The site boundaries of the investigation area were established during the PA and are presented on Figure 5.     

Step 5. Develop Analytical Approach: 
A DGM survey will be conducted on 14 acres at UXO 11. The results of this survey will be compiled with the results 
of the DGM survey conducted on the 7-acre parcel during the SI. From these data, a statistically representative set 
of anomalies will be investigated. 

Excavation of the selected anomalies will be performed. Recovered MEC and MPPEH items will be removed and 
disposed in accordance with the ESS. The flowchart presenting the processing of removing and disposing of MEC 
and MPPEH is presented in Figure 8. If MEC and MPPEH are not encountered during the intrusive investigation of 
the DGM-identified anomalies within the site, no further action (NFA) may be recommended for the site. 

Step 6: Specify Performance or Acceptance Criteria: 
The performance and acceptance criteria of the data are presented in Worksheet #12.  

Step 7: Develop the Plan for Obtaining Data 
Worksheet #14 contains a summary of the DFOWs. Worksheet #17 contains the detailed approach, methods, 
operational procedures, and QC requirements associated with the visual inspection. 
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Worksheet #11—Project Quality Objectives/Systematic Planning Process 
Statements 

UXO 9 
Who will use the data?  

The data will be used by the IHIRT (Navy, EPA Region III, and MDE) to make decisions about the path forward for 
UXO 9. CH2M HILL will use the data to prepare an RI report. 

What are the project action limits (PALS)? (Specified detailed list should be provided in WS#15) 

Not applicable.  

What will the data be used for?  

The data will be used to: 

• Define the nature and extent of propellant grains at the site 
• Perform an explosive safety hazard assessment for MEC using the MEC Hazard Assessment Guidance to 

evaluate the remedial and removal alternatives  
What types of data are needed?  

• Propellant grains survey data for the 3 tracks and former dry houses (existing and demolished) along the 
tracks  

• Propellant grain survey coordinates (captured by a handheld GPS unit) 
• Photographs of the propellant grains 
• Quality control procedures 

How “good” do the data need to be to support the environmental decision? 

Performance functionality QC testing will be performed on GPS unit to ensure adequate survey capabilities.  

How much data are needed? 

The spatial distribution of grains must be assessed in an area approximately 15 feet wide along Track 3. In 
addition, the area including up to 15 feet outward from the footprint of buildings and under buildings, if possible, 
must be inspected for grains.  

Where, when, and how should the data be collected/generated? 

• The data will be collected from Track 3 and associated existing and demolished buildings 
• The schedule is identified on QAPP Worksheet #16. The field event is planned to occur in 2013  
• Data will be collected in accordance with the procedures outlined in this MEC QAPP   

Who will collect and generate the data?  

CH2M HILL UXO technicians will visually inspect for grains along Track 3 and associated buildings. The locations of 
grains will be surveyed with a GPS unit and photographed. The survey data will be loaded into CH2M HILL’s GIS 
database for figure generation for the RI report. The photographs will be presented in a photo log for use in the RI 
report.  

How will the data be archived?  

All files will be made available for QC verification during the project to verify that the field procedures are properly 
implemented. All data files, hard copies, and field notes will be maintained for the duration of the project. 
Electronic data will be stored on the local CH2M HILL server and will be uploaded into the NAVFAC munitions 
database and subsequently uploaded into NIRIS.
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Worksheet #11—Project Quality Objectives/ 
Systematic Planning Process Statements (continued) 

The data will be archived IAW Navy guidance. At the end of the project, archived data will be returned to the 
Navy. 

PQOs listed in the form of if/then qualitative and quantitative statements.  

The level of data to be collected during this investigation does not allow for a quantitative risk-based decision. 
Therefore, specific “quantitative” PQOs are not currently developed. Data from this investigation may be used 
during future project activities to further develop PQOs for any additional investigations or activities. General 
“qualitative” PQOs are provided below in the form of if/then statements to summarize the objectives of this 
investigation. 

If single base propellant grains are found along Track 3 and associated buildings then the locations and conditions 
of the grains will be recorded to identify areas where grains are present for evaluation of remedial alternatives to 
mitigate or control the unacceptable explosive safety hazard.  

UXO 11 
Who will use the data?  

The data will be used by the IHIRT (Navy, EPA Region III, and MDE) to make decisions about the path forward for 
UXO 11. CH2M HILL will use the data to prepare an RI report. 

What are the project action limits (PALS)? (Specified detailed list should be provided in WS#15) 

Not applicable  

What will the data be used for?  

The data will be used to: 

• Define the nature and extent of MEC at the site 
• Perform an explosive safety hazard assessment for MEC using the MEC Hazard Assessment Guidance to 

evaluate the remedial and removal alternatives 

What types of data are needed?  

• DGM data from approximately 14 acres of the site not investigated during the SI (this data in conjunction with 
the DGM data for the approximately 7 acres investigated during the SI will be used to come up with a “dig” 
list) 

• Verification that geophysical equipment is operating IAW Geophysical Investigation Plan (Attachment A) 
• Results from the intrusive investigation of the DGM-identified anomalies over the entire site (21 acres) - 

Identification of quantities and types of MEC by a qualified UXO technician 
• All QC procedures  

How “good” does the data need to be to support the environmental decision? 

Sufficient definitive data with adequate QC is required to demonstrate that the MEC investigation has been 
performed and was effective. Sufficiency of data will be judged based on compliance with the contract and the 
approved WP. Data quality will be judged based on compliance with performance criteria for geophysical 
detection, reacquisition, and intrusive operations, as specified in Worksheet #12 of this QAPP. 

An extensive program of QC/QA is defined in Worksheets #34, 35, and 36. 
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Worksheet #11—Project Quality Objectives/ 
Systematic Planning Process Statements (continued) 

How much data are needed? 

• The number of identified anomalies from the total site DGM survey that represent potential subsurface MEC  

• Data collection from excavated locations will allow the IHIRT to identify the nature and extent of MEC in the 
subsurface, which will be used to evaluate remedial alternatives to mitigate or control the unacceptable 
hazards 

Where, when, and how should the data be collected/generated? 

• The data will be collected from approximately 14 acres of the site not investigated during the SI 
• The schedule is identified on QAPP Worksheet #16. The field event is planned to occur in 2013  
• Data will be collected in accordance with the procedures outlined in this MEC QAPP   

Who will collect and generate the data?  

• CH2M HILL’s geophysical subcontractor personnel will perform the DGM over the approximate 14 acres of the 
site and will reacquire the anomaly locations using a real-time kinematic (RTK) GPS, robotic total station (RTS), 
or measuring tapes from surveyed grid corner stakes as discussed in Worksheet #17 over the 21 acres of the 
site. 

• CH2M HILL’s MEC contractor personnel will perform the intrusive investigation of the anomalies on the “dig” 
list. The results of each excavation will be recorded in paper or digital logbooks. 

How will the data be archived?  

All files will be made available for QC verification during the project to verify that the field procedures are properly 
implemented. All data files, hard copies, and field notes will be maintained for the duration of the project. 
Electronic data will be stored on the local CH2M HILL server and will be uploaded into the NAVFAC munitions 
database and subsequently uploaded into NIRIS. 

The data will be archived IAW Navy guidance. At the end of the project, archived data will be returned to the 
Navy. 

PQOs listed in the form of if/then qualitative and quantitative statements.  

The level of data to be collected during this initial investigation of the site does not allow for a quantitative risk-
based decision. Therefore, specific “quantitative” PQOs are not currently developed. Data from this investigation 
may be used during future project activities to further develop PQOs for any additional investigations or activities. 
General “qualitative” PQOs are provided below, in the form of if/then statements, to summarize the objectives of 
this investigation. 

• If all of the DGM anomalies are excavated and MEC/MPPEH is not recovered, then the site may be 
recommended for no further action 

• If the source of a geophysical anomaly is confirmed to be MEC/MPPEH, then a Feasibility Study for a possible 
removal action of the remaining area will be discussed with the IHIRT.
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Not Applicable 

Worksheet #12-1a—Measurement Performance Criteria Table – Environmental 
Restoration 

Matrix:  

Analytical Group:  

Concentration Level:  

QC Sample 
Analytical 
Group Frequency 

Data Quality 
Indicators 
(DQIs) 

MPC 

QC Sample 
Assesses Error for 

Sampling (S), 
Analytical (A), or 

both (S&A) 
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Worksheet #12-1b—Measurement Performance Criteria Table 

Definable Feature of Work 
Data Type 

Geophysical 
Anomaly/Surface Propellant 

Discovery Measurement 
Data Quality Indicator 

QC Sample and/or Activity  
to Assess Measurement 

Performance 
Measurement Performance  

Criteria Frequency 

Analog instrument functional test  
(UXO 11 only) Accuracy and Sensitivity 

Confirmation of analog system 
(used by UXO Technicians for 
pinpointing anomaly source during 
intrusive investigation) detection 
capabilities  

Items are detected in the expected 
location in Instrument Verification 
Strip (IVS). 

Daily (before and at the completion of 
instrument use) 

General EM61-MK2 DGM 
Systems Functioning  
(UXO 11 only) 

Completeness Confirmation of sufficient equipment 
warm-up 

Minimum of 10 minutes before 
EM61-MK2 use Daily, before instrument use 

Accuracy Confirmation of DGM system static 
positioning accuracy 

Positional error of RTK GPS not to 
exceed 4 in. (10 cm) at known 
locations during “Record Sensor 
Positions” test 

Daily (prior to DGM survey activities) 

Accuracy Confirmation of DGM system 
dynamic positioning accuracy 

Positional error of IVS seed items 
not to exceed 20 in. (50 cm) during 
daily IVS survey 

Daily (prior to and at the completion of 
DGM survey activities)  

Repeatability Confirmation of consistency of DGM 
system response 

Response to standardized item in 
the “Static Background and Static 
Spike” test will not vary by more 
than ±20 percent. Additionally, the 
“Repeat Data” test will be 
qualitatively analyzed for consistency 
of system response. 

Daily (prior to and at the completion of 
DGM survey activities) 

EM61-MK2 DGM Data Collection 
(UXO 11 only) 

Coverage Confirmation of downline DGM data 
density 

At least 98% of possible sensor 
readings are captured along each 
transect at 8 in. (20 cm) or less, 
and that no data gaps of 2 ft. (60 
cm) or greater exist. 

At the completion of each grid’s DGM 
survey 

Coverage Confirmation of DGM survey 
coverage (lane spacing) 

Lane spacing is no greater than 3.3 
ft. (1 m), with an intended lane 
spacing of 2.5 ft. (75 cm), except 
where trees or other obstructions 
prohibit such spacing. 

At the completion of each grid’s DGM 
survey 

Accuracy Confirmation of DGM anomaly 
positioning accuracy 

A selected anomaly must be within 
3.3 ft. (1 m) of each QC seed item 
or the lack of a selected anomaly 
can be adequately explained. 

Each occurrence 

Reacquisition of DGM Anomaly 
(UXO 11 only) Accuracy 

Confirmation of RTK GPS 
positioning accuracy on known 
location 

Positional error of RTK GPS not to 
exceed 4 in. (10 cm) at known 
location 

Daily (before reacquisition activities) 
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Worksheet #12-1b—Measurement Performance Criteria Table (continued) 

Definable Feature of Work 
Data Type 

Geophysical 
Anomaly/Surface Propellant 

Discovery Measurement 
Data Quality Indicator 

QC Sample and/or Activity  
to Assess Measurement 

Performance 
Measurement Performance  

Criteria Frequency 

Intrusive Operations 
Anomaly Resolution Data  
(UXO 11 only) 

Accuracy QC to sample identification of 
munitions-related anomaly sources 

Type, condition, and fuzing state (no 
fuze, unarmed fuze, armed fuze) of 
munitions-related items correctly 
identified. 

Each occurrence 

Accuracy QC review of identification of blind 
seed item location 

100% of all blind seeds installed by 
the UXOQCS are removed and their 
location identified to within 3.3 feet 
(1 meter). 

At the completion of the grid that 
contained a blind seed item 

Completeness 
QC audit of anomaly identification 
data; QC of excavation following to 
ensure removal of targets to 
specific depth 

At least 10% of investigated 
anomalies ≤ 3 ft are investigated by 
UXOQCS to confirm removal of 
source of anomaly.  Anomalies ≥ 3  
ft will not be resolved. 

Daily and weekly  

Completeness 
QC audit of anomaly identification 
forms (Daily Grid Tracking Logs – 
electronic) 

Anomaly identification forms 
(electronic) completely and correctly 
filled out for each anomaly 

Daily 

Completeness QC audit of MEC accountability 
100% of MEC items logged are 
verified as blown-in-place or 
otherwise disposed of. 

Weekly 
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Worksheet 12-2—Definable Features of Work Auditing Procedure 

Definable Feature of 
Work 

Task with Auditable 
Function Audit Procedure QC Phase Frequency of 

Audit Pass/Fail Criteria Action if Failure Occurs 

Pre-mobilization 
Activities 

Document Management 
and Control 

Verify appropriate measures are 
in place to manage and control 
project documents. 

Preparatory 
Phase (PP) Once 

Appropriate measures are in 
place to manage and control 
project documents. 

Do not proceed with field 
activities until criterion is 
passed. 

Data Management 
Verify appropriate measures are 
in place to manage and control 
project data. 

PP Once 
Appropriate measures are in 
place to manage and control 
project data. 

Do not proceed with field 
activities until criterion is 
passed. 

Subcontractor 
Procurement 

Ensure procurement of 
subcontractors and verify 
qualifications, training, licenses. 

PP/Initial 
Phase (IP) Once 

Subcontractors’ qualifications, 
training, and licenses are up 
to date and acceptable. 

Ensure subcontractor 
provides qualifications, 
training, and licenses or 
change subcontractor. 

RI WP Verify the RI WP has been 
developed and approved. PP/IP Once 

RI WP has been prepared 
and approved, all parties 
agree to the technical and 
operational approach. 

Do not proceed with field 
activities until criterion is 
passed. 

Mobilization/ 
Site Preparation  

Onsite Document 
Review 

Verify Project Plans and scope pf 
work are approved and review 
with project team and get 
appropriate signatures 

PP/IP Once 
Document is approved and 
has been reviewed and 
acknowledged by appropriate 
project team members. 

Personnel who are not 
familiar with the Project 
Plans may not proceed 
with field activities until 
criterion are passed. 

Establish 
Communication and 
Logistics 

Verify functionality of 
communications equipment and 
logistical support is coordinated 

PP/IP Once 
Communications and other 
logistical support are 
coordinated. 

Do not proceed with field 
activities until criterion is 
passed. 

Local Agencies and 
Emergency Services 
Notification 

Verify local agencies and 
emergency services have been 
notified of site activities if 
required by contract 

PP/IP Once 
Emergency services and local 
agencies are aware of site 
activities. 

Do not proceed with field 
activities until criterion is 
passed. 

Verify site specific 
training 

Verify all site specific training has 
been performed and 
acknowledged 

PP/IP Once 
Site specific training is 
performed and 
acknowledged. 

Do not proceed with field 
activities until criterion is 
passed. 

Site Layout (UXO 11 
only) – Flagging Site 
Boundary 

Verify locations matches project 
plans/scope of work 

PP/IF/ 
Follow-up 
Phase (FP) 

Daily 
Match horizontal control 
specifications to within 9-foot 
accuracy of project plans. 

Stop activity until full 
compliance can be 
assured and any activities 
not performed within 
compliance are re-
evaluated and re-
performed if necessary. 

Site Layout (UXO 11 
only) – Flagging 
Vegetation Removal 
Areas 
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Worksheet 12-2—Definable Features of Work Auditing Procedure (continued) 

Definable Feature of 
Work 

Task with Auditable 
Function Audit Procedure QC Phase Frequency of 

Audit Pass/Fail Criteria Action if Failure Occurs 

 

Site Layout (UXO 11 
only) – Mark Previous 
DGM Areas 

   
Match horizontal control 
specifications to within 
centimeter accuracy of 
project plans. 

 
Site Layout (UXO 11 
only) – Grid Corner 
Placement 

Utility Clearance Work Method 
Verify Independent 3rd party 
utility clearance was conducted 
in conjunction with Miss Utility of 
Maryland and NSF-IH Dig Permit 

PP/IP Once 
Independent 3rd party utility 
clearance, Miss Utility of 
Maryland, or NSF-IH Dig 
Permit was not conducted. 

Stop activity until full 
compliance can be 
assured. 

Visual inspection of 
railways and buildings 
(UXO 9 only) 

Work Methods Verify operations are conducted 
IAW RI WP, SOPs, and APP. PP/IP/FP Daily Work performed  IAW RI 

WP, SOPs, and APP. 

Stop activity until full 
compliance can be 
assured and any activities 
not performed within 
compliance are re-
evaluated and re-
performed if necessary 

Vegetation Removal 
(UXO 11 only) Work Methods Verify operations are conducted 

IAW RI WP, SOPs, and APP. PP/IP/FP Daily 

Vegetation is cut to a height 
of 6 inches above ground 
surface and brush/trees with 
a diameter of less than 3 
inches. 

Stop activity until full 
compliance can be 
assured and any activities 
not performed within 
compliance are re-
evaluated and re-
performed if necessary 

Geophysical System 
Verification (GSV) 
(UXO 11 only) 

Work Methods 
Verify measurement quality 
objectives (MQOs) established in 
GSV Plan have been 
accomplished.   

PP/IP E MQOs identified in GSV Plan 
have been achieved. 

Continue with IVS until 
MQOs are achieved.  If 
concurrence is not met 
Corrective Action Request 
issued by field staff to 
MR Senior Geophysicist.   

DGM Survey  
(UXO 11 only) Equipment Testing 

Check results of QC tests 
performed as specified in 
Geophysical Investigation Plan 
(GIP) 

FP Each 
occurrence 

QC tests must pass 
standards defined in the GIP. 

If a QC test does not 
pass, data must be 
recollected or a root-
cause analysis must be 
performed and the project 
team must meet to 
discuss and determine 
appropriate action. 
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Worksheet 12-2—Definable Features of Work Auditing Procedure (continued) 

Definable Feature of 
Work 

Task with Auditable 
Function Audit Procedure QC Phase Frequency of 

Audit Pass/Fail Criteria Action if Failure Occurs 

 Work Methods 

Verify DGM Survey conducted 
IAW GIP.  IF/FP Daily DGM Survey conducted IAW 

GIP.  

Stop activity until full 
compliance can be 
ensured and any activities 
not performed within 
compliance are re-
evaluated and re-
performed if necessary. 

Confirm that DGM survey MQOs 
established during GSV are 
being met. 

FP Each 
Occurrence 

DGM survey MQOs are being 
met. 

If the MQOs are not 
being met, data must be 
recollected or a root-
cause analysis must be 
performed and the project 
team must meet to 
discuss and determine 
appropriate action. 

Anomaly Reacquisition  
(UXO 11 only) 

Equipment Testing 
Verify equipment testing has 
been performed and equipment 
is functional. 

IP/ 
FP 

Once/Daily/ 
As Required 

Equipment passed 
functionality test as required 
by this MEC-QAPP. 

Repair or replace 
instrument. 

Work Methods Verify work methods are 
established and communicated. IP/FP Daily 

Work methods are 
established and 
communicated and being 
performed IAW this MEC-
QAPP and SOPs. 

Stop activities until the 
MEC-QAPP and SOPs 
can be followed and any 
activities not performed 
within compliance are re-
evaluated and re-
performed, if necessary 

Intrusive investigation 
of DGM-identified 
anomalies  
(UXO 11 only) 

Equipment Testing Verify equipment tested IAW the 
RI WP.  IP/FP Daily Equipment testing performed 

and tests passed.  
Repair or replace 
instrument. 
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Worksheet 12-2—Definable Features of Work Auditing Procedure (continued) 

Definable Feature of 
Work 

Task with Auditable 
Function Audit Procedure QC Phase Frequency of 

Audit Pass/Fail Criteria Action if Failure Occurs 

 

Work Methods 

Verify operations are conducted 
IAW ESS, RI WP, MEC-QAPP, 
MEC Removal SOPs, and the 
APP: 
- Ammunition and Explosives 
Transportation 
 - Explosives Storage and 
Accountability 
 - Disposal/Demolition 
Operations 
 - Scrap Inspection Operations  

IP/FP Daily 
Work performed IAW RI WP, 
referenced MEC SOPs, and 
the APP. 

Stop activity until full 
compliance can be 
confirmed and any 
activities not performed 
within compliance are re-
evaluated and re-
performed if necessary. 

Work Methods DGM Identified targets cleared 
using EM61-MK2.  FP Daily Removal of anomaly source 

verified with EM61-MK2. 

Stop activity until full 
compliance can be 
confirmed and any 
activities not performed 
within compliance are re-
evaluated and re-
performed if necessary. 

Anomaly Removal 
Verification  
(UXO 11 only) 

Work Method UXOQCS will verify 10% of 
anomalies have been cleared.  FP Daily 

Anomaly signature, metal 
2-inch x2-inch or greater, 
MPPEH, MEC left within area 
or anomaly location 

Stop activity until full 
compliance can be 
confirmed and any 
activities not performed 
within compliance are re-
evaluated and re-
performed if necessary. 

Data Management 

Verify that all specifications of 
the discovered items (anomaly 
identification (ID), nomenclature 
or description, depth, weight, 
quantity, orientation and azimuth 
[directional MEC only], filler, and 
disposition) have been 
documented within munitions 
response site information 
management system (MRSIMS). 

IP/FP Daily Documentation of recovered 
investigations findings are 
accurate. 

Receive proper or 
complete recovered 
investigation findings from 
investigation team leader 
and refresh 
documentation 
requirements to 
responsible parties. 
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Worksheet 12-2—Definable Features of Work Auditing Procedure (continued) 

Definable Feature of 
Work 

Task with Auditable 
Function Audit Procedure QC Phase Frequency of 

Audit Pass/Fail Criteria Action if Failure Occurs 

  

Verify that the anomaly 
recovered during intrusive 
excavations is appropriate to the 
amplitude of the initial anomaly 
detected during the DGM. 
 

IP/FP Daily Recovered anomaly is 
appropriate to the amplitude 
of the initial anomaly 
detected during the DGM. 

Return to the location of 
the anomaly excavation to 
determine if additional 
anomalies are present. If 
anomalies being 
recovered continue to be 
inappropriate for the 
amplitude as detected 
during the DGM, a root-
cause analysis must be 
performed and the project 
team must meet to 
discuss and determine 
appropriate action. 

Demilitarization of 
MEC/MPPEH  
(UXO 11 only) 

Final inspection of 
MEC/MPPEH 

UXOQCS conducts final 
inspection of MEC/MPPEH. FP Each 

occurrence 

All crevices and aspects of 
site can be visually inspected 
to verify free of explosive 
material. 

MEC/MPPEH item is re-
processed by detonation 
or any other 
demilitarization method 
outlined within the ESS.  

Material Transportation 
(UXO 11 only) 

Material Documented as 
Safe (MDAS) 
Packaging and Labeling 

1st and 2nd daily Inspection of 
MDAS packaging and labeling 
([1] signed Department of 
Defense Form 1348-1a within 
container, [1] onside of 
container, and copies sent to PM 
and disposal facility). Witness 
destruction of recyclable MDAS. 

FP Each 
occurrence 

Labeling and packing of 
MDAS conforms to 
Ammunition and Explosives 
Safety Ashore (Naval Sea 
Systems Command 
Ordnance, 2011. Publication 
5, Volume 1, 7th Rev. 
Change 10). 

MDAS will not be shipped 
until it conforms to OP5. 

Demobilization Demobilize from the 
site 

Verify equipment and personnel 
have been demobilized from the 
site and the site is returned to 
pre-mobilization condition.  

FP Once 
All personnel and equipment 
have been demobilized and 
the site is in pre-construction 
condition. 

Restore site to 
preconstruction condition, 
package and ship all 
equipment offsite, 
demobilize crew 



MEC QAPP FOR UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA ANDUXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 51 

 

Worksheet #13—Secondary Data Criteria and Limitations Table 

Secondary Data Data Source Data Generator(s) How Data Will Be Used Limitations on Data Use 

Final Preliminary 
Assessment (PA) 
Report 

Final Preliminary Assessment – Main Installation, 
Naval District Washington, Indian Head, Maryland, 
2005 

Malcolm Pirnie, 2005 
Information from this report will be used to 
define UXO 9 and 11 and potential MEC 
that may have been used at the two sites. 

Limited historical records 
were available / identified 
during the PA.  

SI Report 
Final Site Inspection Report for UXOs 6, 9, 11, 13, 
18, 19, 20, 27, 29, 30, 31, and 33, Naval Support 
Facility Indian Head, Indian Head, Maryland 

CH2M HILL, 2010 
The DGM report for 7 acres at UXO 11 
will be used to identify the locations of 
anomalies in those areas. 

None 

ESSDR 
Explosives Safety Submission Determination 
Request for UXO 9 – Single Base Propellant Grains 
Spill Area, Naval Support Facility Indian Head, 
Indian Head, Maryland 

CH2M HILL, 2012a 
The ESSDR will be used during the visual 
inspection along the western railroad track 
at UXO 9. 

None 

ESSDR 
Explosives Safety Submission Determination 
Request for UXO 11 – The Valley, Naval Support 
Facility Indian Head, Indian Head, Maryland 

CH2M HILL, 2012b 
The ESSDR will be used during the DGM 
survey at the remaining 14 acres of UXO 
11. 

None 

ESS 
Explosives Safety Submission for UXO 11 – The 
Valley, Naval Support Facility Indian Head, Indian 
Head, Maryland 

CH2M HILL, 2013 The ESS will be used during the MR 
activities at UXO 11. None 
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Worksheet #14—Summary of Project Tasks 

Activities to be performed at UXOs 9 and 11 have been divided into definable features of work and the tasks to be 
completed are outlined in the table below and summarized in Worksheet #17. Procedures for these tasks, 
including QC checks, recording and correcting data, data processing, data management, and information 
management will be performed in accordance with the SOPs listed below and presented in Attachment B. 

Definable Feature of Work Tasks SOP 

Pre-mobilization Activities  
(UXOs 9 and 11) 

RI WP Development and Approval 
Geographic Information System Setup  
Subcontractor Procurement  
Document Management and Control 
Data Management 
Comprehensive Work Approval Process (from NSF-IH) 

SOPs will be provided by 
subcontractors 
(vegetation clearing, 
MEC, and DGM) upon 
procurement 

Mobilization/Site Preparation 
(UXOs 9 and 11) 

Mobilize Crew and Equipment 
Department of Defense Form 626 vehicle inspection and 
hazards of electromagnetic radiation to ordnance (HERO) 
certification  
Onsite Document Review 
Communications and Logistics Establishment 
Local Agencies and Emergency Services Notification if 
required 
Site Specific Training 
Site Boundary Establishment 
Emplacement of blind QC seeds in UXO 11 DGM survey 
area 
Establish EZs, entry control points, and rally points 
MPPEH Holding Installed and grounded 
Site Layout - Flagging site boundary 
Site Layout - Flagging vegetation removal areas, Marking 
previously DGM areas, and Grid corner placement (UXO 11 
only) 

SOPs will be provided by 
MEC subcontractor upon 
procurement 

Anomaly Avoidance  
(UXOs 9 and 11) 

Equipment Testing and Setup 
Vegetation Removal 
Survey (Border, Grids, DGM, and DGM Target 
Reacquisition) 
Site Visits 

MRP-SOP-0001 
Munitions Response 
Program, SOP, Surface 
Munitions and MEC & 
Subsurface Anomaly 
Avoidance 

Utility Clearance 
(UXOs 9 and 11) Flag and spray paint detected underground utilities -- 

Visual Inspection of railways and 
buildings for Propellant Grains 
(UXO 9 only) 

GPS Equipment Testing and Setup 
GPS Benchmark Testing 
Visual inspection of survey area 
Document (Record, Flag, Photograph, and Survey) 
inspection findings 

CH2M HILL’s SOPs will be 
used 

Vegetation Removal/reduction 
(UXO 11 only) 

Vegetation Removal/reduction 
Equipment Maintenance 

SOPs will be provided by 
vegetation 
removal/reduction 
subcontractor upon 
procurement. 

DGM Survey (UXO 11 only) 
Equipment Setup and Testing 
DGM Survey 

SOPs will be provided by 
DGM survey subcontractor 
upon procurement. 

  



MEC QAPP FOR UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA ANDUXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 54 

Worksheet #14—Summary of Project Tasks (continued) 

Definable Feature of Work Tasks SOP 

DGM Data Processing (UXO 11 only) 
Pre- and Post Data Processing 
Data Block Submittals 

NO SOP. Will follow the GIP 

Anomaly Reacquisition (UXO 11 only) 

Equipment Testing and Setup 
Survey Confirmation  
Benchmark Testing 
Anomaly Reacquisition 1-foot North 

SOPs will be provided by 
registered land surveyor 
subcontractor upon 
procurement 

Intrusive investigation of DGM-
identified anomalies (UXO 11 only) 

Anomaly Investigation 
MEC Data Reporting 
Team Separation Distance & Composition 
Management of recovered MEC/MPPEH  
Management of scrap 

ESS  
SOPs will be provided by 
MEC subcontractor upon 
procurement. 

Anomaly Removal Verification  
(UXO-11 only) 

Equipment Testing and Setup 
Anomaly Removal Verification 

ESS  
SOPs will be provided by 
MEC Subcontractor upon 
procurement 

MPPEH Processing (UXO-11 only) MPPEH collection, consolidation, segregating, 100% 
inspection, 100% re-inspection, and storage  

ESS  
SOPs will be provided by 
MEC Subcontractor upon 
procurement 

MEC/MPPEH Demolitions/ 
Demilitarization (UXO-11 only) 

Demilitarization Operations 
Just-in-time delivery of commercial explosives to 
destroy MEC and vent MPPEH 

ESS  
SOPs will be provided by 
MEC Subcontractor upon 
procurement 

Waste Management (UXO 11 only) Disposal of MDAS 
ESS 
Witness Destruction 

Site Restoration (UXO 11 only) Repair damages to site property -- 

Demobilization (UXOs 9 and 11) Demobilize Crew and Equipment -- 

Final Report and Closeout  
(UXOs 9 and 11) 

After Action Report 
Report Preparation 
Data Archiving 
Procurement Closeout 

-- 
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Not Applicable 

Worksheet #15a—Reference Limits and Evaluation Table (Environmental Response) 

Matrix:  
Analytical Group:  
Concentration Level:  

Analyte Chemical Abstract 
Service (CAS) 

Number 

Tap Water 
Regional 

Screening Levels 
(RSLs) 

Maximum 
Contaminant Levels 

(MCLs) 

Project 
Quantitation Limit 

(PQL) Goal 

Laboratory-Specific Limits 

Quantitation Limits 
(QLs) MDLs 
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Not Applicable 

Worksheet #15b—Reference Limits and Evaluation Table (Munitions Response) 

As discussed in Worksheet #11, data collected during this investigation will be used to evaluate removal alternatives in a feasibility study. Therefore, due to 
the nature of this investigation, there are no traditional reference or action limits that can be established for this phase of the RI.  

MEC Item PAL PAL Reference PQL Goal Validated Detection Limits for Specific 
Munitions Detection System 
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Worksheet #16—Project Schedule / Timeline Table  
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Worksheet #17—Sampling Design and Rationale 

The DFOWs for the RI at UXOs 9 and 11 are presented in Worksheet #14 and described below in Table 17-1. 

TABLE 17-1 
Definable Features of Work 

Definable Feature of Work SOP Supporting 
Document(s) 

Pre-Mobilization Activities - MEC-QAPP 

Mobilization/Site Preparation SOPs will be provided by survey subcontractor upon 
procurement. MEC-QAPP, ESS 

Anomaly Avoidance CH2M HILL MR-001 Anomaly Avoidance SOP MEC-QAPP 

Utility Clearance - MEC-QAPP 

Visual inspection of railways and 
buildings for propellant grains (UXO 
9 only) 

SOPs will be provided by MEC subcontractor upon procurement. MEC-QAPP 

Vegetation Removal/Reduction SOPs will be provided by vegetation removal subcontractor upon 
procurement. MEC-QAPP 

DGM Survey SOPs will be provided by DGM survey subcontractor upon 
procurement. 

MEC-QAPP, 
Geophysical System 
Verification 

DGM Data Processing GIP is provided in Attachment A. MEC-QAPP, GIP 

Anomaly Reacquisition (UXO 11 only) SOPs will be provided by DGM subcontractor upon procurement. MEC-QAPP, ESS 

Intrusive investigation of DGM 
identified anomalies (UXO 11 only) SOPs will be provided by MEC subcontractor upon procurement. MEC-QAPP, ESS 

Anomaly Removal Verification (UXO 
11 only) SOPs will be provided by MEC subcontractor upon procurement. MEC-QAPP, ESS 

MPPEH Processing (UXO 11 only) SOPs will be provided by MEC subcontractor upon procurement. MEC-QAPP, ESS 

Demilitarization of MEC/MPPEH, and 
just-in-time delivery of commercial 
explosives  to destroy MEC and vent 
MPPEH (UXO 11 only) 

SOPs will be provided by MEC subcontractor upon procurement. MEC-QAPP, ESS 

MDAS Management -  ESS 

Site Restoration - MEC-QAPP 

Demobilization - MEC-QAPP 

Final Report  - MEC-QAPP 

   

Pre-Mobilization Activities 
Before mobilization to the site occurs, planning activities will be performed to enhance timely project execution. 
This MEC-QAPP has been developed to provide detail for how the project will be performed and the quality 
standards to which it will be compared. Before mobilization to the site occurs, this plan will be reviewed and 
approved by CH2M HILL, the Navy, and regulators to ensure that the scope is executed, and health and safety 
protocols are adhered to as outlined herein. Additionally, coordination will take place to ensure geographic 
information system information and equipment are available and updated for project activities, document and 
data management procedures are in place, and all subcontractors have been procured. Subcontractor 
qualifications, certifications, and licenses will be reviewed before subcontractor selection.
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Worksheet #17—Sampling Design and Rationale (continued) 

A pre-investigation meeting will be held in advance of the proposed mobilization date for field activities with the 
Navy that will also serve as the pre-construction and mutual understanding meeting. At the meeting, CH2M HILL 
will present an overview of the intrusive investigation and discuss project scope, schedule, health and safety 
concerns, QC procedures, and any site logistical issues to develop a mutual understanding of project details. 

Mobilization/Site Preparation 
Mobilization 

Mobilization consists of transporting personnel and equipment to the work site and establishing temporary 
facilities and site controls, consisting of portable sanitary facilities, decontamination area, and site refuge area. 
General mobilization activities are listed below:  

• Identify/procure, package, ship, and inventory project equipment 

• Notify FEAD, hospital, and fire department (onsite and offsite), as appropriate, of the site activities and make 
sure that they are appropriately equipped to respond to site emergencies only (for UXO 11 anomaly 
excavation) 

• Finalize operating schedules (for UXO 11 anomaly excavation) 

• Organize support facilities (for UXO 11 anomaly excavation) 

• Establish a project command post in an area that is convenient to intrusive activities, but outside the EZs (for 
UXO 11 anomaly excavation) 

• Assemble and transport the work force 

• Establish onsite communications (for example, mobile phones, two-way radios) between team members; 
implement NSF-IH HERO requirements. 

• Comply with NSF-IH Safety 626 Inspection and approval of vehicles.   

• Conduct site-specific training on the MEC procedures and hazards, including “3R training” (recognize, retreat, 
report). Minimum training requirements are listed in Worksheet #8 

• Verify that all onsite personnel review this MEC-QAPP and all applicable SOPs and appendices 

• Verify that all forms and project documentation are in order and project team members understand their 
responsibilities with regard to completion of project reporting requirements  

• Inform Base and security personnel of site activities and duration for access of construction vehicles(for UXO 
11 anomaly excavation)  

• Notify Fire department and provide map and location of work and storage of MPPEH and/or as required 
commercial explosives. 

During mobilization, a kickoff and site safety meeting will be conducted. This meeting will include a review of the 
work plan and review and acknowledgment of the HASP by all site personnel. Additionally, a morning safety 
meeting will be conducted each day to review the tasks to be performed that day and any potential hazards. 
Additional meetings will be conducted as needed, as new personnel, visitors, and/or subcontractors arrive at the 
site. 

The meeting will ensure notification of UXO 11 stakeholders, such as the Marina, and Conference Center Site 
Preparation and EZs (UXO 11 only).
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Worksheet #17—Sampling Design and Rationale (continued) 

Site preparation activities include establishing boundaries and EZs. EZs and entry control points (ECPs) will be 
required and enforced during MEC operations IAW the ESS (CH2M HILL, 2013). While an EZ is in effect, access to 
these areas will be limited to essential personnel and authorized visitors. If non-essential personnel enter the EZ, 
work will cease. Signs and/or barriers will be located at ECPs to the EZ. Observations points will be established to 
monitor the Potomac River for potential waterway traffic transiting EZs.  MEC operations will be suspended until 
waterway traffic has exited the explosives safety quantity distance. Spotters will also monitor the airspace and 
stop work if approaching aircraft are observed. 

There is a marina and museum at the site. MEC operations will be performed only when the marina and/or 
museum are not occupied or if the area is outside of the EZ for the activity being performed. If a pedestrian 
approaches an EZ, the spotter will sound an alert and work will halt until the pedestrian is outside the EZ. 

Geophysical Control Points (UXO 11 only) 

At least three permanent control points on or near the subject project area will be established.   The control 
points will be permanent in nature and set at locations that can be expected to remain undisturbed.  The 
horizontal control on the permanent control points will be based on the horizontal datum defined herein.  

Boundary Survey (UXO 11 only) 

A site perimeter survey will be performed to fully delineate the extent of the previous surveys and MR site 
boundary. Non-metallic stakes, no taller than 18 inches above ground surface, will be placed along the boundary 
at 15 meter (m) (49-foot) intervals. Boundary flagging will be to +/- 1 m (3-foot) accuracy.   

Grid Layout (UXO 11 only) 

A 30m x 30m grid network will be established across the site.  The four corners of each survey grid will be marked 
with non-metallic stakes, to be no taller than 18 inches and driven to a depth of 6 inches. Each southwest grid 
corner stake will be marked with the grid ID.  

Blind Seed Location Survey (UXO 11 only) 

As provided in Section 3.4.2 of the GIP (Attachment A), one QC seed per 0.75 acre will be planted throughout the 
non-mapped portion of the site. The QC seeds will be consistent with the GIP specifications. The UXOQCS will 
plant and collect the location of the seeds in anomaly avoidance mode with a Land Surveyor . The accuracy of the 
seed location survey will be within 3 centimeters. 

Anomaly Avoidance for Site Setup 
Anomaly avoidance will involve testing and inspection of equipment that will continue when equipment is 
scheduled throughout the project duration to check proper functionality and to prevent damage. The equipment 
will be repaired or replaced as necessary to maintain quality performance. 

Anomaly avoidance techniques will be implemented by a CH2M HILL UXO technician to avoid any potential 
surface or subsurface MEC/MPPEH. Subsurface anomaly avoidance will be performed during intrusive sampling 
operations. If a MEC item or MPPEH is recovered during site preparations, the item will be disposed of IAW the 
ESS. 

Utility Clearance  

A utility locator will be subcontracted to identify and mark out subsurface utilities. Utilities will be identified using 
all reasonably available as-built drawings, electronic locating devices, and any other means necessary to maintain 
the safety of drilling and sampling personnel and the protection of the Base infrastructure.
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Worksheet #17—Sampling Design and Rationale (continued) 

Vegetation Removal/Reduction 

If vegetation reduction/removal is required, a detector-aided visual surface sweep of the land area will be 
performed using anomaly avoidance techniques. During vegetation removal, the UXO team may use manually 
operated gas-powered tools, such as weed-eaters and/or chainsaws or mechanically applicable equipment. UXO 
technicians will ensure that vegetation removal tools/equipment operate a minimum of 6 inches above the 
ground surface. 

UXO 9 Visual Inspection of Railways and Buildings for Propellant Grains  
The visual inspection consists of:  

- Marking out the boundary using a GPS unit 

- Visually inspecting 100 percent of the area approximately 15 feet by approximately 5,200 feet along the 
railroad tracks. 

- Visually inspecting up to 15 feet outward from the footprint of buildings and under buildings (as possible). 

- Identifying, if possible, the condition of propellant grains and flag the locations. Identification will not 
involve any intentional physical contact with the propellant grains.   

- Obtaining the horizontal location (northing and easting coordinates) for each grain or clusters of grains 
with a GPS unit with an accuracy of about 3 meters (9.8 feet). 

- Photographing the area(s) where grains are observed and maintaining a photographic log. 

UXO 11 DGM  

DGM Survey 

The DGM survey will be conducted using an EM61-MK2 coupled with positioning by RTK GPS, RTS, or by fiducial 
marks. The DGM team will demonstrate system performance by executing the IVS and equipment testing and 
setup.  The DGM team will then survey and map 100 percent of the remaining 14 acres (with the exception of 
steep slopes) of UXO 11 to locate subsurface anomalies that may represent subsurface MEC/MPPEH (Figure 6).  
The geophysical survey of the designated area will be accomplished by collecting data at regularly spaced, 
overlapping parallel lines.  As discussed in Section 3.1.2 of the GIP, the MQO of lane spacing is to maintain 
appropriate lane spacing to provide 100 percent coverage of accessible portions of the survey area. The intended 
lane spacing will be 2.25 feet, which provides for 25 percent overlap coverage when using the 3-foot-wide EM61-
MK2 detector.  The DGM subcontractor SOP describes the procedures to be used to acquire geophysical data by 
using electromagnetic detectors, positioned with GPS or traditional line/station/fiducials.   

The DGM survey data obtained over all 21 acres of UXO 11 will be compiled.  After an analysis of the DGM data, 
the MEC services subcontractor will select anomalies with signals representing potential MEC/MPPEH and the MR 
Senior Geophysicist will provide QC review of the selections.   

DGM Data Processing  

DGM data processing details and deliverable requirements are presented in the GIP (Attachment A). 

UXO 11 Statistical Anomaly Selection  

A statistically significant subset of the geophysical anomalies identified in the DGM surveys will be randomly 
selected for intrusive investigation. The Estimating a Proportion statistical method, described below, will be used 
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Worksheet #17—Sampling Design and Rationale (continued) 

to determine the quantity of anomalies to be investigated to obtain a 95 percent confidence (with a ± 5 percent 
sampling error) in the distribution of the different types of sources of anomalies. 

When a population size is large (i.e. [n] np ≥ 5 and n(1-p) ≥ 5) or unknown, the necessary sample size of DGM 
anomalies to be intrusively investigated can be calculated using the following statistical sample size formulas: 

n0 = 2

2
α

e
pqZ

 

Zα = desired confidence level  
p = proportion of DGM anomalies classified as MEC-related 
q = proportion of DGM anomalies classified as non-MEC-related (q = 1-p) 
e = acceptable margin of error for proportion being estimated 
n0 = statistical sample size for a large population 
 
When the population size is known, the following finite population correction can be used to reduce the number 
of anomalies required to obtain the same confidence level: 

n1 = 








+
N

0

0

n
1

n
 

 
n1 = adjusted statistical sample size for a finite population 
n0 = statistical sample size for a large population 
N = size of the population (number of DGM anomalies) 

When estimating the variance of proportional variables (i.e., MEC-related or non-MEC-related), it is most 
conservative to estimate a population proportion of 50 percent (p=0.5); the result is that variance (pq) is 
maximized, and therefore the required sample size is also maximized. 

Using a z-statistic for a 95 percent confidence level (Zα=1.96) and a margin of error of 5 percent (e=0.05), the 
solution for n0 becomes: 

n0 = 2

2

e
pqZ α  = 2

2

05.0
)5.0)(5.0(96.1 α  = 384 

This formula calculates that a maximum of 384 randomly selected DGM anomalies need to be classified to 
determine with 95 percent confidence and ± 5 percent sampling error the proportion of MEC-related to non-MEC-
related DGM anomalies in a large or unknown population. 

Based on the number of anomalies identified in the DGM surveys at UXO 11, the finite population correction 
(Figure 17-1) will be used to decide if the quantity of anomalies to be intrusively investigated may be reduced 
while maintaining 95 percent confidence in the distribution of the different types of sources of anomalies.
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Worksheet #17—Sampling Design and Rationale (continued) 

FIGURE 17-1 
Finite Population Correction at 95% Confidence Level 

 

For the purpose of illustration, the finite population correction for a total population of 5,000 anomalies is solved 
below. Note that this is an example only, and the actually quantity of anomalies selected for intrusive 
investigation will be determined after the completion of the DGM surveys. 

n1 =







+

N
0

0

n1

n
 = 

5000
3841

384

+
 = 356.6 

 
In this example, if 5,000 subsurface anomalies are identified in UXO 11, intrusive investigation of 357 randomly-
selected anomalies would allow us to determine with 95 percent confidence and ± 5 percent sampling error if 
MEC-related items are present among the subsurface anomalies identified in UXO 11. 

After conducting the Estimating a Proportion statistical analysis, a random number selector will be applied to the 
target list to select the anomalies for intrusive investigation. 

UXO 11 Anomaly Reacquisition  

Geophysical anomalies identified for excavation will be reacquired using RTK GPS, RTS, or measuring tapes from 
grid corner stakes. Each anomaly location will be flagged using a polyvinyl chloride flag with the unique anomaly 
identifier recorded in indelible ink. The flag will be placed 1 foot north of the actual reacquired anomaly location. 
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Worksheet #17—Sampling Design and Rationale (continued) 

UXO 11 Intrusive Investigation  

The intrusive investigation of anomalies will be initiated by UXO qualified technicians IAW the ESS (CH2M HILL, 
2013).  If an excavation can be completed in an anomaly-free area at a distance that exceeds 12 inches from an 
anomaly, the anomaly may be removed with mechanical equipment, such as a backhoe or track-hoe. Mechanical 
excavation will not occur within 12 inches of an anomaly. Handheld metal detectors (e.g., Schonstedt GA-52Cx or 
White’s XLT or equivalent) may be used by UXO Technicians to assist in pinpointing the source(s) of anomalies; 
however, final confirmation of a cleared hole will be performed with an EM61-MK2. Within 12 inches of an 
anomaly, the excavation team will resume manual excavation with hand tools. Manual excavation will continue 
until the item is identified.  
The SOPs for anomaly excavation will be provided by the subcontractor once procured; however, the following 
basic techniques will be used:  

• The UXO technician will investigate within a 3-foot radius, or to the limits of detection, of the flagged anomaly 
using an appropriate geophysical instrument for pinpointing assistance. 

• Until identified otherwise, the anomaly is assumed to be MEC. Excavation will begin adjacent to the 
subsurface anomaly. The excavation will continue until the excavated area has reached a depth below the top 
of the anomaly as indicated by frequent inspection with an appropriate geophysical instrument. 

• Using progressively smaller and more-delicate tools to remove the soil carefully, the excavation team will 
expand the sidewall to expose the metallic item for inspection and identification without moving or disturbing 
the item. 

• Once the item is exposed for inspection, the excavation team will determine if it is MEC/MPPEH. 

• Recovered MEC, MPPEH, items qualifying as MDAS, and non-munitions debris will be disposed IAW the ESS 
(CH2M HILL, 2013). 

• If the item is not MEC, it will be removed and the area will be rechecked with an EM61-MK2 to check that a 
MEC item was not hidden beneath the removed item. The excavation team will then annotate the results of 
the excavation on the dig sheet and move on to the next marked DGM anomaly. 

• Anomaly locations inspected, along with results of the inspection, will be documented by the MEC 
subcontractor and provided to the CH2M HILL Senior Geophysicist. 

Detailed information on the intrusive investigation process will be in the MEC Subcontractor’s SOP, which will be 
submitted after the subcontractor has been procured.   

Anomaly Removal Verification 

The following is the procedure to be followed for QC inspections of the intrusive investigation: 

• After the dig team intrusively investigates an anomaly location, the hole is to be left open to the depth 
investigated and the polyvinyl chloride flag placed in the hole or bent after the investigation is completed. 

• The UXOQCS will inspect the intrusively investigated anomaly locations using an EM-61-MK2 to check whether 
detectable metallic items within a 1-m (3.28 feet) radius of the hole and within the 3-foot excavation depth 
have been identified and investigated.  

• Holes related to intrusive investigations will be filled back to original or near grade or covered before 
departing the project site following QC verification.



MEC QAPP FOR UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA ANDUXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 66 

Worksheet #17—Sampling Design and Rationale (continued) 

• Anomaly locations inspected, along with results of the inspection and corrective actions planned (in the event 
that the UXOQCS decides that inspection results require a change in intrusive team procedures or a re-
performance of any work), are documented and provided to the CH2M HILL MR Senior Geophysicist. 

Additional QC analysis of intrusive results vs. original amplitude of geophysical anomalies will be performed by the 
CH2M HILL MR Senior Geophysicist. Anomaly locations that are deemed to need re-investigation through this 
process will be re-inspected. 

MEC Data Reporting 

The collection of accurate and detailed data is essential to documenting MEC-related discoveries and resulting 
disposition of MEC for future reference. Digital MEC and MDAS tracking forms will be used to list data for each 
MEC item encountered. The MEC tracking form will be filled out with the following information: 

• Unique identity number—Also to be incorporated in photographs of the item (by using a dry erase board, for 
example) 

• Location—Northing and easting coordinates 

• Depth to Item—If the item is partially buried, depth to the center of the mass of the item (recorded in inches) 

• Orientation—Geographical direction (N, S, E, W) the item is pointing, unless vertical 

• Type and Nomenclature—Type of ordnance and nomenclature, as specifically as possible; to also be 
incorporated in photographs of the item (by using a dry erase board, for example) 

• Filler—Type of filler, such as none, inert, high explosive, WP, illumination, incendiary, chemical, or smoke 

• Fuze—Type of fuze, such as none, filler plug, inert, point detonating, powder train, or base detonating 

• Date and Time Found—Date when the MEC item was found and approximate time it was found 

• Team or Individual—Team number or individual’s name that found the MEC item 

• Disposal—Disposal status 

• Date Disposed—Date when the MEC item was disposed of 

• Photo ID—Photo number(s) from camera or ID number if included in photo 

• Comments—Any noteworthy comments 

 UXO 11 Management of Recovered MEC/MPPEH and Scrap 

A systematic approach will be used for collecting, inspecting and segregating MEC, MPPEH, and debris items 
recovered from UXO 11.  The approach is designed so that materials undergo a continual inspection and 
evaluation process from the time they are acquired until the items are removed from the site.  Recovered 
MEC/MPPEH and scrap will be managed IAW the ESS.  

The locations of MEC and MPPEH items will be recorded in the MRSIMS, as well as digital photographs collected. 
The information recorded in MRSIMS will include at a minimum, the item nomenclature if known or can be 
identified, munition type by function, condition,  fuze type, the depth found, the weight, and item condition.  

MPPEH will be processed IAW the ESS.  

UXO 11 MEC/MPPEH Demilitarization/Demolition 
Recovered MEC/MPPEH will be treated IAW the ESS.



MEC QAPP FOR UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA ANDUXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 67 

 

Worksheet #17—Sampling Design and Rationale (continued) 

MEC/ MPPEH Demolition  

Any recovered MEC /MPPEH will be destroyed onsite by detonating the items with donor explosives in accordance 
with the ESS. The Demolition team will be composed of a minimum of three UXO-qualified individuals and will be 
responsible for identifying demolition locations, developing site security controls and engineering controls for the 
demolition events, and delivering and guarding any explosives delivered to the site. The demolition team 
supervisor will coordinate with the UXOSO, who is not a member of the demolition team. The demolition team 
supervisor will inspect each post-detonation location after a minimum of 5 minutes have passed to confirm a 
complete detonation, assess fire hazards, assess the response, and recover potential remaining explosives that 
were not consumed in the detonation.  

Demilitarization Operations 

Before demilitarization operations begin, the SUXOS will notify and coordinate with local emergency services to 
reduce public exposure, maintain safety, and keep the public informed. The emergency contacts and phone 
numbers are provided in the APP.  

All personnel who are nonessential to the operations will be evacuated.  The SUXOS shall confirm the water traffic 
and air traffic, are not at risk from an unintentional detonation and intentional detonation. Before demolition 
charges are primed, all avenues of entry will be physically blocked and positive control will be maintained. ECPs 
will be established IAW the ESS (CH2M HILL, 2013). Radio communications will be maintained among all 
concerned parties. Avenues of ingress will not be opened without the express permission of the demolition team 
supervisor. 

While preparing MEC for detonation, the demolition team supervisor will ensure that the number of personnel 
onsite is kept to the minimum required to safely accomplish the disposal mission. The MEC disposal process will 
be performed IAW demolition practices outlined in Technical Manual 60A-1-1-31 and manufacturer’s guidelines.  

During demolition operations, the demolition team supervisor will control and be responsible for explosive 
disposal operations to ensure the following: 

• The area is clear and remains clear of unauthorized personnel. 

• Disposal detonations are configured in a manner that precludes fragments from entering inhabited areas and 
limits blast wave damage to facilities and property. 

• The UXOSO will have sole custody of and maintain the firing device, and will not delegate or authorize 
connection to the firing device or initiation of the pyrotechnic chain until the maximum fragment distance is 
secured for horizontal and vertical fragmentation distances are evacuated of personnel and aircraft. Only the 
UXOSO may give permission to the demolition team supervisor to prime a detonation and ignite or fire a 
detonation. 

• The demolition team supervisor will confirm by verbal communication and document the time of 
communication approval from the UXOSO to authorize an explosion. 

• Preparatory activities for demolition are summarized below and detailed in the applicable SOPs listed in 
Worksheet #21: 

− Review of the Department of Defense Explosive Safety Board-approved ESS for conformance to plan 
criteria 

− Review of and conform to explosives management plan guidance and requirements 

− Identify MEC or MPPEH item and applicable technical publication or ORDATA II Database 
(http://ordatamines.maic.jmu.edu), for functioning, hazards, safeties, warnings, and/or notes 

http://ordatamines.maic.jmu.edu/�
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Worksheet #17—Sampling Design and Rationale (continued) 

− Document (demo/safety log books) demolition team supervisor and UXOSO review of commercial 
explosives manufacturer’s safety notes, warnings instructions, and material safety data sheets for 
explosives and, as applicable, initiation or firing device or systems manufacture’s guidelines. 

− Review POC list, emergency upwind rally points and evacuation points, and location and directions to 
hospital, and check that detonation and safety support vehicles have directions and map to the hospital 
with communications and that demolition vehicle has two 20-pound BC-rated fire extinguishers. 

− Check that emergency response equipment identified within APP is on hand 

− Check that two means of communication are available 

− Designate essential personnel to be involved in the operation  

− Acquire protective work materials and implement approved engineering controls 

Following the completion of demolition activities, CH2M HILL will notify the Navy RPM to provide a summary of 
the demolition activities and outcome. 

MDAS Management 
Disposal of MDAS 

MDAS will be disposed of IAW the ESS (CH2M HILL, 2013).  

Demobilization 
Full demobilization of equipment and personnel will occur when site activities are complete and appropriate 
QA/QC checks have been performed. 

Final Report and Closeout 
After Action Report 

An After Action Report will be prepared for UXO 11 when it is determined that munitions response actions are 
complete. The After Action Reports will be prepared IAW NOSSA Instruction 8020.15C (NOSSA, 2011) to 
document the results of the MEC intrusive investigations. The reports will provide a summary of all MEC found 
during the investigation, summarize all the MEC removal activities, and provide an evaluation of the selected 
removal methods and their relative effectiveness.  

RI Report 

The RI report will be prepared and will include a summary of previous SIs and a site history; a physical features 
description; updated conceptual site models; a discussion of sampling means and methods; a summary of 
completed field activities, including DGM and anomaly investigation results; an evaluation of site characterization 
data, including nature and extent of MEC; a MEC hazard assessment; and revised MRS prioritization protocol. The 
RI report will also identify and describe any additional MR actions. The report will be submitted in three editions—
a draft for client review, a draft final for regulatory review, and a final. 
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Not Applicable 
Worksheet #18a—Sampling Locations and Methods/SOP Requirements Table (Environmental Response) 

Sampling Location / 
ID Number Matrix Depth 

(units) Analytical Group Number of Samples (identify 
field duplicates) 

Sampling SOP 
Reference 
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Worksheet #18b —Sampling Locations and Methods/SOP Requirements Table 
(Munitions Response) 

Samples will be collected to investigate whether contamination associated with propellant grain (UXO 9) or MEC 
(UXO 11) use has occurred and, if present, to decide whether this release warrants further investigation or action. 
The sampling locations, methods, and SOPs are detailed in the UFP-SAP (Appendix A of the RI WP). 
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Not Applicable 

Worksheet #19—Analytical SOP Requirements Table 

Matrix Analytical Group Analytical and Preparation 
Method/ SOP Reference Containers Sample Volume 

Preservation Requirements 
(Chemical, Temperature, Light 

Protected) 
Maximum Holding Time 
(Preparation/ Analysis) 
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Not Applicable 

Worksheet #20—Field Quality Control Sample Summary Table 

Matrix 
Analytical 
Group 

No. of Sampling 
Locations 

No. of Field 
Duplicates 

No. of Matrix Spike/ 
Matrix Spike 

Duplicate (MS/MSD) 

No. of 
Field 
Blanks 

No. of 
Equip. 
Blanks 

No. of 
Volatile 
Organic 
Analyte 

Trip Blanks 

No. of 
Proficiency 

Test 
Samples 

Total No. of 
Samples to Lab 

          

          

          

          

          



MEC QAPP FOR UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA ANDUXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 74 

This page intentionally left blank. 

 



MEC QAPP FOR UXO 9 – SINGLE BASE PROPELLANT GRAINS SPILL AREA ANDUXO 11 – THE VALLEY REMEDIAL INVESTIGATIONS 
NUMBER 1 
MAY 2013 
PAGE 75 

 

Not Applicable 
Worksheet #21a—Project Sampling SOP References Table (Environmental Response) 

Reference Number Title, Revision Date and / or 
Number 

Originating 
Organization of 
Sampling SOP 

Equipment Type 
Modified for Project 

Work? 
(Y/N) 

Comments 
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Worksheet #21b—Project Sampling SOP References Table (Munitions Response)* 

Reference 
Number Title, Revision Number and / or Date Originating 

Organization Equipment Type 
Modified for 

Project 
Work? 

Comments 

ES-P06-01-P Operational Readiness Review (ORR)  ORR Form No  

*SOPs will be provided by MEC Subcontractor upon procurement 
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Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and Inspection Table 

See also Worksheet #12-1b. 

Field Equipment Activity1 Frequency Acceptance Criteria CA Responsible 
Person SOP Reference Comments 

RTK-GPS  Verification At the beginning of each 
assigned work day. 

Measured positions are 
within 4 inches of 
known position. 

Inspect/repair 
equipment until 
functioning properly. 

Equipment 
operator 

Manufacturer 
manual  

Handheld-GPS Verification At the beginning of each 
assigned work day 

Measured positions are 
within 3 m of known 
position. 

Inspect/repair 
equipment until 
functioning properly. 

Equipment 
operator 

Manufacturer 
manual  

EM61-MK2 Verification 

At the beginning and end of 
each assigned work day DGM 
system is warmed up before 
use and QC tests are run to 
ensure stability and 
functionality. 

System passes QC test 
measures. 

Inspect/repair 
equipment until 
functioning properly. 

Equipment 
operator 

SOPs will be 
provided by 
subcontractor. 

Senior Geophysicist to 
confirm test performed 
through data collection 
notes and data 
evaluation. 

Schonstedt or 
White’s XLT (or 
equivalent) 

Verification At the beginning and end of 
each assigned work day  

System responds to 
items in IVS. 

Inspect/repair 
equipment until 
functioning properly. 

Equipment 
operator 

SOPs will be 
provided by 
subcontractor. 

UXOQCS verifies daily 
equipment check of 
handheld 
magnetometers. 

1 Activities may include: calibration, verification, testing, and/or maintenance. 
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Not Applicable 

Worksheet #23—Analytical SOP References Table 

Lab SOP 
Number Title, Revision Date, and/or Number Definitive or 

Screening Data 
Matrix and  

Analytical Group Instrument 
Organization 
Performing 
Analysis 

Modified for 
Project Work 

(Y/N) 
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Not Applicable 

Worksheet #24—Analytical Instrument Calibration Table  

Instrument Calibration 
Procedure Frequency of Calibration Acceptance Criteria CA Person Responsible 

for CA 
SOP 

Reference 
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Not Applicable 
Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table  

Instrument/ 
Equipment Maintenance Activity Testing Activity Inspection 

Activity Frequency Acceptance 
Criteria CA Responsible 

Person SOP Reference 
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Not Applicable 
Worksheet #26—Sample Handling System 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 
 

SAMPLE RECEIPT AND ANALYSIS 
 

SAMPLE ARCHIVING 
 

SAMPLE DISPOSAL 
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Not Applicable 
Worksheet #27—Sample Custody Requirements Table  

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):  
 

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal):  
 

Sample Identification Procedures:  
 

Chain-of-custody Procedures:  
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Not Applicable 

Worksheet #28—Laboratory QC Samples Table 

Matrix:  
Analytical Group:  
Analytical Method/SOP Reference:  

QC Sample: Frequency/Number Method/SOP QC 
Acceptance Limits CA Person(s) Responsible 

for CA DQI Measurement 
Performance Criteria 

Method Blank    

 

  

Laboratory Control  
Standard (LCS) 

     

Internal Standards      

System Monitoring 
Compounds/Surrogates 
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Worksheet #29—Project Documents and Records Table 

Document/ Report/Form Generator DFOW Frequency of Completion Location/Where Maintained 

Field Notebook CH2M HILL FTL All fieldwork Daily CH2M HILL local server, hard copy onsite 
then in project file 

Field Work Plans CH2M HILL Pre-mobilization work and all fieldwork Once before beginning 
fieldwork 

CH2M HILL local server, hard copy onsite 
then in project file 

CA Forms CH2M HILL  All fieldwork As necessary CH2M HILL local server and project file 

MRSIMS 
CH2M HILL, DGM 
Subcontractor, and MEC 
Subcontractor 

DGM survey, DGM data processing, anomaly 
reacquisition, intrusive investigation of DGM- 
identified anomalies, and anomaly verification 

Daily 
CH2M HILL local server, hard copy onsite 
(MRSIMS and hand written), and then in 
project file 

Equipment/Instrument  
check logs 

CH2M HILL and all 
Subcontractors All fieldwork As necessary CH2M HILL local server, hard copy onsite 

then in project file 

Daily QC Reports (PP, IP, 
and FP) CH2M HILL All fieldwork Daily CH2M HILL local server, hard copy onsite 

then in project file 

Field Photograph Log CH2M HILL  All fieldwork Daily/As necessary CH2M HILL local server 

Daily Project Reports CH2M HILL  All fieldwork Daily CH2M HILL local server, hard copy onsite 
then in project file 

Daily H&S Documents CH2M HILL All fieldwork Daily CH2M HILL local server, hard copy onsite 
then in project file 

Training Records CH2M HILL and 
Subcontractors All fieldwork Before mobilization to the 

site Hard copy onsite and with UXOQCS 

Meeting Agendas, Minutes, 
Presentation, etc CH2M HILL  All DFOWs As necessary CH2M HILL local server 

RI Report CH2M HILL  Final report Once upon completion of 
site activities CH2M HILL local server 
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Not Applicable 
Worksheet #30—Analytical Services Table 

Matrix Analytical Group Sample Locations/ 
ID Number 

Analytical 
Method 

Data Package 
Turnaround Time 

Laboratory / 
Organization 

Backup 
Laboratory / 
Organization 
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Worksheet #31—Planned Project Assessments Table 

Assessment Type Frequency Internal or 
External 

Organization 
Performing 
Assessment 

Person(s) Responsible 
for Performing 
Assessment 

Person(s) Responsible 
for Responding to 

Assessment Findings 

Person(s) 
Responsible for 
Identifying and 

Implementing CA 

Person(s) 
Responsible for 

Monitoring 
Effectiveness of CA 

Field Performance 
Audit  

Once during field 
event Internal  CH2M HILL  

CH2M HILL SUXOS 
and/or CH2M HILL 
Senior Geophysicist 

MEC Subcontractor, 
Geophysical 
Subcontractor  

MEC Subcontractor, 
Geophysical 
Subcontractor 

CH2M HILL  

Data storage and 
transfer system 
check 

Before initial data 
collection and 
once weekly 

Internal CH2M HILL CH2M HILL Senior 
Geophysicist 

Geophysical 
Subcontractor 

Geophysical 
Subcontractor CH2M HILL 
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Worksheet #32—Assessment Findings and Corrective Action Responses 

Assessment Type Nature of Deficiencies 
Documentation 

Individual(s) 
Notified of 
Findings 

Timeframe of 
Notification 

Nature of CA Response 
Documentation 

Individual(s) Receiving CA 
Response Timeframe for Response 

Field Performance 
Audit  

Checklist and Written 
Audit Report CH2M HILL PM  Within 1 week of 

audit Memorandum 
CH2M HILL SUXOS 
CH2M HILL Senior 
Geophysicist  

Within 1 week of receipt 
of CA Form 
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Worksheet #32-1—Corrective Action Form 

Person initiating corrective action (CA)       Date      

Description of problem and when identified (Submit a drawing/sketch if necessary):    

              

              

                 

Cause of problem, if known or suspected:          

              

               

Resolution/Sequence of CA: (including date implemented, action planned and personnel/data affected)  

              

              

              

              

              

              

               

CA implemented by:         Date:       
CA initially approved by:       Date:       
Follow-up date:        
Final CA approved by:       Date:       

Information copies to: 
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Worksheet #32-2—Field Performance Audit Checklist 

Project Responsibilities 

Project No.:   Date:   

Project Location:   Signature:   

Team Members 

Yes  No  1) Is the approved work plan being followed? 

Comments   

  

Yes  No  2) Was a briefing held for project participants? 

Comments   

  

Yes  No  3) Were additional instructions given to project participants? 

Comments   

  

DGM Operations 

Yes  No  1) Are routine inspections and QC checks of the equipment being performed as outlined in 
this MEC-QAPP? 

Comments   

  

Yes  No  2) Is the proposed location of transect lines clearly communicated with DGM  Survey Team? 

Comments   

  

Yes  No  3) Is data collection being performed as required by the MEC-QAPP? 

Comments   

  

Yes  No  4) Are data stored properly and uploaded for transfer in a timely manner? 

Comments   

  

Yes  No  5) Are photographs taken and documented? 

Comments   
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Worksheet #32-2—Field Performance Audit Checklist (continued) 

Document/Data Control 

Yes  No  1) Are all work plan documents available onsite for review? 

Comments   

  

Yes  No  2) Are daily reports and other documentation completed as required by the MEC QAPP? 

Comments   

  

Yes  No  3) Are equipment QC data and collected field data properly transferred for review? 

Comments   
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Worksheet #33—QA Management Reports Table 

Type of Report Frequency Projected Delivery 
Date 

Person Responsible for Report 
Preparation 

Report 
Recipient(s) 

Daily QC Report Daily Following day SUXOS/Field 
Engineer/UXOQCS Navy 

QC Meeting Minutes Post Meeting Within 7 days SUXOS/Field 
Engineer/UXOQCS Navy 

Preparatory Inspection 
Forms 

Once for each applicable 
definable feature of work 
(before start of task) 

With daily reports the 
following day after 
meeting 

SUXOS/Field 
Engineer/UXOQCS Navy 

Initial Inspection Forms 
Once for each applicable 
definable feature of work 
(before start of task) 

With daily reports the 
following day after 
meeting 

SUXOS/Field 
Engineer/UXOQCS Navy 

Follow-Up Inspection 
Forms 

Once for each applicable 
definable feature of work 
(document in daily reports) 

Document in daily 
reporting 

SUXOS/Field 
Engineer/UXOQCS Navy 

RI Report Post-field event See Worksheet #16 PM  
Stakeholders, 
see 
Worksheet #4 

The RI report will include the following: 

• Executive Summary 

• Introduction:  Describe the objectives and scope of the RI, as well as the organization of the RI report. 

• Environmental Setting:  Describe the current and historical land uses associated with NSF-IH, UXO 9, and 
UXO 11, discuss previous investigations conducted at the site, and summarize the physical characteristics 
of the site, such as climate, geology, hydrology, and ecology. 

• RI Activities:  Provide details of the sampling and data gathering methods and approaches used during the 
field activities.  

• Investigation Findings:  Present the analytical data pertaining to each media type, DGM and intrusive 
results, and assesses the nature and extent of contamination and MEC at the site. 

• Contaminant Fate and Transport:  Describe contaminant migration at the sites in the context of the 
mobility and persistence of the contamination. 

• MEC Explosive Risk Evaluation 

• Human Health Risk Assessment:  Describe the potential effects of identified contaminants on human 
health. 

• Ecological Risk Assessment:  Describe the potential effects of identified contaminants on the 
environment. 

• Conclusions and Recommendations:  Summarize the results of the RI and the potential risks posed to 
human health and the environment, as well as provide recommendations for additional activities at the 
site. 

Supplemental information, such as figures, tables, soil boring and monitoring well construction logs, well permits, 
survey data, raw analytical data, DGM data, intrusive anomaly data, and the human health and environmental risk 
assessment supporting calculations, will be included as appendices to the report.
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Worksheet #34—Verification (Step I) Process Table 

Verification Input Description Internal / 
External 

Responsible for Verification 
(name, organization) 

Evidence of 
required approval of 
plan (MEC-QAPP) 

Evidence of approval and completeness of 
MEC-QAPP. Includes establishment of 
PQOs, QC criteria, SOPs, project specific 
action limits, figures, etc. 

Internal PM 
CH2M HILL  

Site Specific 
Training Records 

Ensure project personnel have proper 
training and certification to perform site 
activities and achieve project data quality 
objectives (DQOs) 

Internal PM and  FTL/SSC/UXOQCS/  
CH2M HILL 

Data Collection and 
Transfer 

Ensure data collection is complete and 
recorded accurately and that data transfer 
protocol are adequate. 

Internal Senior Geophysicist and MR STC 
CH2M HILL 

Performance 
requirements 
(including QC 
criteria) 

Ensure performance requirements are fully 
established (see Worksheet #12-1b and 
Worksheet #15). 

Internal Senior Geophysicist  
CH2M HILL 

Field Log 
Notebooks 

Field notes will be reviewed to ensure 
completeness of field data collection, data 
collection times, onsite operations, site 
conditions, etc. The logbook will also be 
used to document, explain, and justify all 
deviations from the approved MEC-QAPP 
and other work planning documents.  

Internal PM and  FTL/SSC/UXOQCS/  
CH2M HILL 
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Worksheet #35—Validation (Steps IIa and IIb) Process Table  

Step IIa 
/ IIb1 Validation Input Description 

Responsible for Validation 
(name, organization) 

IIb Onsite Screening Ensure that all field data meet Work Plan 
requirements for completeness and accuracy 
based on the field calibration records. 

FTL  
CH2M HILL 

IIa Performance 
requirements 
(including QC 
criteria) 

Establish that QC tests were performed and 
compliant with method-required limits as 
specified in Worksheet #12-1b. 

FTL and MR Senior 
Geophysicist 
CH2M HILL 

IIa Field Log 
Notebooks 

Review field logbooks, field documents, and 
data deliverables for compliance to methods 
and signatures. 

FTL and PM 
CH2M HILL 

IIb Performance 
requirements 
(including QC 
criteria) 

Ensure that the data report has been provided 
and that all data is complete. Evaluate if all 
data collection procedures were followed with 
respect to the equipment and QC process.  

Senior Geophysicist 
CH2M HILL 

1 IIa=compliance with methods, procedures, and contracts  
 IIb=comparison with MPC in the QAPP 
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Worksheet #36—Validation (Steps IIa and IIb) Summary Table 

Step IIa 
/ IIb Matrix Analytical Group Validation Criteria Data Validator 

(title and organizational affiliation) 

IIa - Anomalies identified 
during reacquisition Satisfactory review of data CH2M HILL Senior Geophysicist 
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Worksheet #37—Usability Assessment 

Summarize the usability assessment process and all procedures, including interim steps and any statistics, 
equations, and computer algorithms that will be used: 

• If all QC criteria are met, then the data are usable. 

• If QC criteria are not met, then data are suspect and cannot be used until confirmed.  

Describe the evaluative procedures used to assess overall measurement error associated with the project. 

• If significant inconsistency in data is determined the data will be evaluated to assess impact on decision-
making.  

• If significant deviations are noted between QC of equipment, background information, and field data, the 
cause will be further evaluated to assess impact on decision making. 

Describe the documentation that will be generated during the usability assessment and how usability 
assessment results will be presented so that they identify trends, relationships (correlations), and anomalies: 

• Graphical representations and site representative figures will be produced to reflect the areas which are most 
likely to contain MEC and which do not. 

• The RI report will identify any data usability limitations and make recommendations for future investigations, 
if necessary. 

• A data quality evaluation section will be included as part of the RI report to summarize the results of the data 
collection and interpretation.  

• The RI report will identify any data usability limitations and make recommendations for CA if necessary. 

Identify the personnel responsible for performing the usability assessment.  

• The PM, Senior Geophysicist, and other team members will be responsible for collecting and compiling the 
data. The data will then be presented to the IHIRT who will evaluate the data usability according to project 
objectives. 
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Current and Future Navy Personnel (Military
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soil and potentially in subsurface soil through incidental 
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MEC Items

Current and Future Trespassers: 
Exposure to MEC items at the surface 
during walking, hiking, and hunting.

Current and Future Navy Personnel (Military
and Civilian) and Contractors:  Exposure to MEC 
items at the surface during working and walking.  
Potential exposure to MEC in the subsurface during 
intrusive activities.

Maintenance Workers, Recreational Users (Hunters), 
and Visitors: Exposure to MEC items at the surface 
during walking, hiking, and hunting.
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MEC Contractor: Establish Instrument Veri�cation
Strip (IVS) for detection equipment check area. 

The area will consist of two 1-inch by 4-inch steel 
pipes oriented at depths of 3 inches and 7 inches to 
center of mass, respectively. Their locations will be 

separated by at least 5 feet from each other. A 
non-metallic survey �ag will be placed at each

location. To validate that the detectors are functioning 
correctly, they will be checked daily by operating the 

detector over the pipe items to con�rm that the items 
are detected. The inspection will be documented on an 

inspection sheet.  Detection equipment will be
HERO-certi�ed by NSF-IH prior to use.

MEC Contractor: detection 
equipment unit will be 

HERO-certi�ed by NSF-IH 
prior to use. When scheduled 
for use, detection equipment 
will be checked  two times a 

day against a monument; 
accuracy is within the 

centimeter level. 

MEC Contractor: Establish (using 
wooden stakes) support areas and 

site boundary using anomaly 
avoidance techniques. Support 

areas include MPPEH Holding Area, 
Detonation Trench, and MDAS 

Holding Area.

MEC Contractor: Establish 
EZs and ESQDs – which 
consist of 2 sawhorses, 
one on each side of the 
road and caution tape 

strung across
(see Appendix C of ESS)

Site Layout (Areas that 
were mapped with DGM 

during SI and Grid Corners) 
and QC Seed Placement. 

Grid Corners and QC Seeds 
require survey-grade 
accuracy. Final Survey 

Report submitted to PM. 

Vegetation Removal – A 
detector-aided visual surface 
sweep of the land area will be 

performed using anomaly 
avoidance techniques. The UXO 

team will use manually operated 
gas-powered tools such as 

weed-eaters and/or chainsaws to 
conduct vegetation removal. All 

vegetation 6” above ground 
surface and which has a diameter 

less than 6” will be removed.

Setup site boundary, support areas, 
and conduct vegetation removal 

using anomaly avoidance techniques 
(see Site Setup).

MR Senior Geophysicist to provide list of 
DGM identi�ed anomalies and survey 

control points to MEC contractor.

DGM survey the IVS and provide to 
MR Senior Geophysicist for approval.  

Survey all areas to survey-grade 
accuracy with EM61 MK2. Final DGM 

Report submitted to MR Senior 
Geophysicist for approval.

MEC Contractor to place 
PVC �ag 1' north of the 

anomaly coordinate.

NO

YES

The UXO Technician will investigate within a 3-foot radius of 
the anomaly location with the assistance of a Schonstedt 

GA-62Cx or equivalent to pinpoint the anomaly source. The 
anomaly will be excavated according to the procedures in 

Section 6.1.2 of the ESS.

Is anomaly 
MEC/MPPEH?

Identify as non-MEC Place in CONEX box 
for scrap metal  

Scrap metal transported to local 
scrapyard for recycling 

Identify as MEC
safe to move 

Identify as MEC
unsafe to move 

Identify as MPPEH
safe to move 

Recovered MEC determined to be safe to 
move may be blown in place or moved to 

the detonation trench for disposal. See 
Section 6.4.1 of ESS.

Removed from the Site 
as MDAS, taken to a 

smelting yard 

Manage MEC/MPPEH IAW Secs 
6.3 and 6.4 of ESS. Identify, 

classify, and categorize items 
based on explosive hazard.

ES042412072711KNV

Item �agged, Josh Wustner 
will contact appropriate 

base personnel and Navy 
EOD for approval

Classi�ed as MPPEH 
acceptable to move and 

>10 lbs NEW

MPPEH item certi�ed and 
veri�ed as MDAS

BIP/consolidation for 
disposal at the demolition 

trench. Engineering 
controls as speci�ed by 
the ESS to reduce ESQD 

arcs will be utilized 
during intentional 

detonation operations.

Classifed as MPPEH 
acceptable to move and

10 lbs NEW

Item placed in MPPEH holding 
area and secured under padlock 

until ready for demolition

Guarded by MEC contractor 
until BIP procedures with 

engineering controls occur 
IAW with ESS 

FIGURE 8 
UXO 11 MEC and MPPEH Flowchart
UFP-QAPP for UXO 9 and UXO 11 Remedial Investigations
NSF-IH, Indian Head, Maryland
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SECTION 1 

Geophysical Operations Overview 
This Geophysical Investigation Plan (GIP) provides details of the equipment, approach, methods, operational 
procedures, and quality control (QC) methods to be used in performing the geophysical investigation at 
Unexploded Ordnance (UXO) 11 (The Valley), Naval Support Facility, Indian Head (NSF-IH), Indian Head, Maryland. 
NSF-IH is a Navy facility in northwestern Charles County, Maryland, approximately 25 miles southwest of 
Washington, DC. Background information on UXO 11 can be found in Worksheet 10 of the Munitions and 
Explosives of Concern (MEC) Uniform Federal Policy-Quality Assurance Project Plan (MEC-QAPP).  

The following topics are covered in the remaining subsections of this GIP: safety issues; geophysical measurement 
quality objectives (MQOs); description of the site; anticipated MEC types, quantities, compositions, and depths; 
site physical conditions; adverse geophysical conditions; site utilities and manmade features that may affect the 
geophysical operation; data acquisition and reporting; and geophysical program QC requirements. 

Geophysical instruments will be used during digital geophysical mapping (DGM) survey operations that record 
instrument response digitally, allowing for the subsequent download and interpretation of the data. DGM 
instruments will be operated by the DGM subcontractor.  

Geophysical instruments used during operations such as clearing locations for emplacement of survey stakes will 
be analog, meaning these instruments will be used to detect metallic items in the subsurface on a real-time basis 
and the instrument response will not be recorded. Analog instruments generally indicate the presence of metallic 
items through sound or visual display. These analog instruments will be operated by a UXO Technician III or II. 

1.1 Safety Issues 
Personnel are required to adhere to the project Health and Safety Plan. Surface metal will be removed at UXO 
11before DGM operations begin. MEC avoidance will be practiced during the geophysical survey. MEC avoidance 
will be provided by one UXO Technician III or the CH2M HILL Senior UXO Supervisor (SUXOS). DGM survey 
personnel will not access areas outside of the survey area or access routes, as directed by the SUXOS or UXO 
Technician. Personnel are prohibited from touching, handling, moving, or investigating any item that resembles 
MEC or material potentially presenting an explosive hazard (MPPEH). It is noted that some MEC/MPPEH items 
potentially present at NSF-IH are not typical “inventory items” and therefore may not initially appear to be 
MEC/MPPEH (e.g., research and development items). Upon encountering a potential MEC/MPPEH item, DGM 
personnel will retreat to a designated rally point and immediately inform the SUXOS. The SUXOS will report the 
finding to the NSF-IH contact (Nick Carros, 301-744-2263) and then contact the CH2M HILL Project Manager. The 
NSF-IH contact will coordinate any further action related to the item using NSF-IH resources. 

1.2 DGM Personnel Qualifications 
DGM operations will be conducted by personnel experienced in MEC geophysical operations and led by a qualified 
MEC geophysicist. All DGM support personnel onsite will have documented proof of completion of the 40-hour 
Occupational Safety and Health Administration (OSHA) certification, any necessary re-certification (8-hour 
refresher), and OSHA-compliant medical monitoring physical exams. At least one DGM team member will be 
qualified to administer first aid and cardiopulmonary resuscitation. Throughout DGM operations, DGM support 
personnel will strictly adhere to the general practices given in this GIP and specifically in the project Health and 
Safety Plan. 

1.3 Areas to be Investigated 
The area to be investigated (Figure 6 in the MEC UFP-QAPP) is shown with associated grids to be established for 
operational control for the DGM operations. Control points will be placed on the ground using either a real-time 
kinematic (RTK) global positioning system (GPS) or conventional survey equipment as required using the DGM 
systems. 
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SECTION 2 

Background 

2.1 Past, Current, and Future Site Uses 
Detailed discussions of the past uses of the sites are provided in Worksheet 10 of MEC UFP-QAPP. Additional 
information is in the Preliminary Assessment (PA) report (Malcolm Pirnie, 2005) and site inspection (SI) report 
(CH2M HILL, 2010). 

2.2 Anticipated MEC Types, Composition, and Quantities 
Refer to MEC UFP-QAPP, PA, and SI documents. 

2.3 Anticipated Depth of MEC Items 
The anticipated depth of potential MEC items at the UXO 11 is from near-surface to greater than 4 feet (ft) (1.2 
meters [m]) below ground surface (if buried in disposal pits).  

2.4 Vegetation and Topography 
Refer to MEC UFP-QAPP, PA, and SI documents. 

2.5 Geologic Conditions 
Refer to MEC UFP-QAPP, PA, and SI documents. 

2.6 Shallow Groundwater Conditions 
Refer to MEC UFP-QAPP, PA, and SI documents. 

2.7 Adverse Geophysical Conditions 
There are no known adverse geophysical conditions that might affect DGM operations. 

2.8 Site Utilities 
A utility locator will be subcontracted to identify and mark out subsurface utilities. Utilities will be identified using 
all reasonably available as-built drawings, electronic locating devices, and any other means necessary to maintain 
the safety of drilling and sampling personnel and the protection of the base infrastructure.  

2.9 Manmade Features Potentially Affecting Geophysical 
Operations 

It is unknown what manmade features are present at the site that would affect geophysical operations. CH2M HILL 
will coordinate with NSF-IH personnel to obtain maps and historical information for assessment of manmade 
features that could potentially affect the operation of the geophysical equipment. A site visit will also be 
conducted before field mobilization to identify any manmade features. 

2.10 Site-specific Dynamic Events 
No site-specific dynamic events (for example, unusually strong winds or harsh weather conditions) that might 
affect the DGM survey operations at the site are anticipated. Although it is possible that weather conditions may 
impede operations at some time during the project, no significant delays or effects on geophysical instruments 
resulting from weather are expected. 
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2.11 Overall Site Accessibility and Impediments 
The survey areas are readily accessible via paved or dirt roads, and access impediments are not anticipated. 

2.12 Potential Worker Hazards 
No potential worker hazards are apparent at the site other than those associated with conducting project field 
work. Such hazards are addressed in the project Health and Safety Plan. 
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SECTION 3 

Geophysical Investigation 
The geophysical system verification (GSV) process will be used to validate the DGM system to be used for the DGM 
surveys. The GSV Work Plan is provided as an Attachment to this plan. 

3.1 DGM Measurement Quality Objectives 
The primary objective of the DGM activities at the site is to detect metallic items that may be MEC or MPPEH. 
Measurement quality objectives (MQOs) specific to the EM61-MK2 surveys to be performed at the site are 
summarized in the following subsections. 

3.1.1 General Geophysical Systems Functioning 
3.1.1.1. DGM Systems Positioning 
The MQO for DGM systems positioning is that the coordinates being obtained from the positioning systems are at 
a sufficient accuracy to allow for appropriate relocation of geophysical anomalies for intrusive investigation. The 
measurement performance criterion for this is that the positional error of the RTK GPS system at known locations 
will not exceed 4 inches (in.) (10 centimeters [cm]), and kinematic data collected over an item in the IVS is 
positioned within 20 in. (50 cm). This will be evaluated by ensuring that, on a daily basis, the geophysical system 
being used passes QC Test # 2, Record Sensor Positions, as outlined in Section 1.1.7. 

3.1.1.2. DGM Systems Data Repeatability 
The MQO for DGM systems data repeatability is that the systems respond consistently from the beginning to the 
end of an operation. The measurement performance criterion for this is that the response to a standardized item 
will not vary more than ±20 percent. This will be evaluated by ensuring that, on a daily basis, the geophysical 
system being used passes QC Test # 5, Static Background and Static Spike, as outlined in Section 1.1.7. Results of 
QC Test # 6, Repeat Data, will also be qualitatively1

3.1.2 DGM Surveys 
 reviewed for repeatability. 

3.1.2.1. Downline Data Density 
The MQO for downline (along each survey transect) data density is to have sufficient data collected along each 
transect to detect MEC items. The measurement performance criterion for this is that at least 98 percent of 
possible sensor readings are captured along each transect at 8 in. (20 cm) or less. In addition, any transect (or 
portion thereof) containing a data gap of 2 (60 cm) or greater does not meet the MQO. This will be evaluated by 
verifying that all of the DGM data collected and used for anomaly selection meets this standard. 

3.1.2.2. Survey Coverage (Lane Spacing) 
The MQO for lane spacing is to maintain appropriate lane spacing to provide 100 percent coverage of accessible 
portions of the survey area. The measurement performance criterion for this is that the lane spacing is no greater 
than 3.3 ft (1 meter [m]) (the width of the EM61-MK2 system), with an intended lane spacing of 2.5 ft (75 cm). This 
will be evaluated by verifying that all of the DGM data collected and used for anomaly selection meets this 
standard, with the exception of locations where trees or other obstructions prohibit such spacing. 

3.1.2.3. Positioning Accuracy 
The MQO for horizontal positioning accuracy is that positioning of detected anomalies is accurate enough to allow 
for effective reacquisition of the anomaly. The measurement performance criterion for this is that a selected 
anomaly must be within 3.3 ft (1 m) of each blind seed. Any anomaly that is selected outside of 3.3 ft (1 m) from a 

                                                           
1 Comparisons are qualitative as sources of error, including horizontal orientation of the instrument, system bounce, item 
orientation, and actual item distance from system transmitter and receiver coils, can cause high variability in signal response. 
Quantitative validation of the system response to an ISO is performed during QC Test #5 (Static Background and Static 
Spike), described in Section 20). 
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point directly above the blind seed will not be considered to be a detection of that item. This will be evaluated by 
verifying that all blind seeds have an anomaly location selected within this standard or can be otherwise explained. 

3.2 Geophysical Instrumentation 
The following subsections detail the geophysical equipment to be utilized for the investigation. 

3.2.1 Analog Geophysical Instruments 
The analog geophysical instrument to be used during non-DGM operations where a geophysical instrument is 
needed to detect metallic items will be a Schonstedt GA-52Cx magnetic locator. This hand-held gradiometer 
detects the magnetic field of ferrous objects and responds to the difference in the magnetic field between two 
sensors spaced approximately 20 in. apart. The response is a change in the frequency of the signal emitted by the 
instrument’s speaker. 

3.2.2 DGM Instrument 
The DGM instrument that has been presumptively selected based on site conditions and project objectives is the 
Geonics EM61-MK2. Positioning will be accomplished using RTK GPS in areas open to the sky and odometer or 
fiducial positioning if vegetation obstructs communication with satellites. The DGM system will be configured in a 
man-portable mode (either wheel-based or “stretcher” mode, depending on ground cover). 

The EM61-MK2 is a high-resolution time-domain electromagnetic instrument designed to detect, with high spatial 
resolution, shallow ferrous and non-ferrous metallic objects. The EM61-MK2’s transmitter generates a pulsed 
primary magnetic field, which then induces eddy currents in nearby metallic objects. The EM61-MK2 offers the 
ability to measure the eddy currents at three distinct time intervals or four intervals if no top coil measurements 
are recorded. Earlier time gates provide enhanced detection of smaller metallic objects, thus the four interval 
method will be used for this project. With RTK GPS for data positioning, final target resolution of approximately 20 
in. (50 cm) can be expected (after other intrinsic positioning errors such as instrument tilt and location of metal 
items with respect to the coil as is passes over the item.) 

Positioning of the EM61-MK2 data will be performed either through direct connection with an RTK GPS or using 
odometer or fiducial positioning methods. Odometer methods utilize a procedure wherein a measuring device (for 
example, wheel-based) is used to determine the distance traveled along a linear transect. Using this approach, a 
series of survey lanes are established over a grid. Flags are placed at the beginning and end of each lane and an 
operator walks down the lane while sensor readings are collected when triggered by the odometer system at a 
pre-defined interval (for example, every 0.7 ft [20 cm]). As the operator walks past the starting and ending points 
in the survey lane, the operator stops the data collection. By assuming the operator walked in a straight line, the 
total distance recorded by the odometer system is compared to the known distance traveled and the down-line 
position for each of the data points is adjusted accordingly. 

Fiducial methods use a time-marking procedure to determine the spatial location of the collected data. As in the 
odometer approach, a series of survey lanes are established over a grid. Flags are placed at the beginning and end 
of each lane, and at equal distances along the transect (for example, every 33 ft [10 m]). An operator walks down 
the lane while the data logger collects sensor readings at a prescribed sampling. As the operator walks past the 
starting, fiducial and end lines in the survey lane, the operator presses a button on the data logger that places a 
fiducial time mark in the data stream. By assuming the operator walked in a straight line at a constant velocity, the 
location of each data point can be calculated. 

3.3 Data Acquisition, Processing and Reporting  
3.3.1 Field Data Sheets 
Field information to be recorded in the Munitions Response Program Enterprise (MRP Enterprise) System field 
devices will include the following: 

• Site ID 
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• Grid ID (or other identifier of surveyed area) 
• Field team leader name 
• Field team members’ names 
• Date of data collection 
• Instrument used 
• Positioning method used 
• Instrument serial numbers 
• File names in data recorders 
• Data collection sampling rate 
• Line numbers, survey direction, fiducial locations, start and end points 
• Weather conditions 
• Grid conditions 
• Terrain conditions 
• Cultural conditions 
• Survey area sketch 
• Associated QC data file names 
• Field notes (other) 

3.3.2 Data Processing 
EM61-specific software will be used for initial data processing, and the output will be imported into Geosoft Oasis 
Montaj for additional processing, graphical display, anomaly selections, and QC. The types of processing that 
may be performed on the data include the following: 

• Positional offset correction 
• Sensor bias, background leveling, and/or standardization adjustment 
• Sensor drift removal 
• Latency or lag correction 
• Geophysical noise identification and removal (spatial, temporal, motional, terrain induced) 
• Contour level selection with background shading  
• Digital filtering and enhancement (low pass, high pass, band pass, convolution, correlation, non-linear, etc.) 

3.3.3 Interpretation/Anomaly Selection 
MEC-experienced data processing geophysicists will use the following criteria, supplemented by site- and system-
specific criteria established during instrument validation, for selecting and locating anomalies: 

• Maximum amplitude of the response with respect to local background conditions 

• Lateral extent (plan size) of the area of response 

• Three-dimensional shape of the response 

• Decay curve characteristics 

• Location of the response with respect to the edge of the grid, unsurveyable areas, land features, cultural 
features, or utilities within or adjacent to the grid 

• Potential distortions in the response from interference of nearby cultural features 
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3.3.4 Target Locations 
The target analysis process culminates in the creation of digital target location sheets that contain target 
information location and amplitude and can be used for future investigation operations (if performed).  

3.3.5 Grid Maps 
With each target sheet, the DGM subcontractor will also provide a grid map containing the following information: 

• Client 
• Project 
• Contractor 
• Map creator 
• Map approver 
• Date map was created 
• Map file name (full path and file extension) 
• Scale 
• Grid identification 
• Grid corner locations 
• Contoured data 
• Anomaly locations with unique identification numbers 
• North arrow, legend, title block, etc. 

3.3.6 Records Management 
All files will be made available for QC verification during the project to verify that the field and data processing 
procedures are properly implemented. All raw data files, final processed data files, hard copies, and field notes will 
be maintained for the duration of the project.  

3.3.7 Final Reports, Maps, and Geophysical Mapping Data 
No later than 3 work days after collection, the DGM subcontractor will provide each day’s data for QC inspection 
via the Internet using a File Transfer Protocol site, electronic mail (email) attachments for small files under 5 
megabytes, or digital compact disk. Such data are considered to be in raw form. These data will be corrected for 
sensor offsets, diurnal variations, latency, heading error (if magnetometer is used), and drift. The DGM 
subcontractor also will provide a digital planimetric map, in Geosoft format and coincident with the location of the 
geophysical survey, so that each day’s geophysical data set can be registered within the original mission plan 
survey map. 

All geophysical field data will be provided to CH2M HILL in delineated fields as x, y, z, v1, v2, and so on, where x 
and y are universal transverse mercator grid plane coordinates in easting (meters) and northing (meters) directions 
and z (elevation is an optional field in feet), v1, v2, v3, and so on are the instrument readings. The last data field 
will be a time stamp. Each data field will be separated by a comma or tab. No individual file will be more than 100 
megabytes in size and no more than 600,000 lines long. Each grid of data will be logically and sequentially named 
so that the file name can be easily correlated with the grid name used by other project personnel.  

Within days of data collection, the processed geophysical field data, all final maps, and supporting geophysical 
interpretations will be provided to CH2M HILL. All geophysical data will be accompanied by a report (standard 
report format out of MRP Enterprise) documenting the field activities associated with the data and the processing 
performed. Information provided by the MRP Enterprise report is summarized in Table 1. 

All sensor data will be correlated with navigational data, based on a local “third order” (1:5,000) monument or 
survey marker. If a suitable point is not available, a land surveyor will establish a minimum of two new monuments 
or survey markers with a minimum of third-order accuracy.  
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3.4 DGM Systems QC 
An extensive QC program will be applied to the DGM operations at the site. Figure 2 shows an overall chart of the 
QC steps. 

3.4.1 QC Tests 
Each of the DGM systems will be field tested to confirm proper operating conditions. Several basic QC tests will be 
performed in addition to instrument-specific tests. A description of each basic QC test, its acceptance criteria, and 
its frequency is provided below and summarized in Table 2. 

1. Equipment Warm-up. The EM61-MK2 system will be turned on and allowed to warm up for a minimum of 10 
minutes prior to use. Equipment warm-up will be performed the first time an instrument is turned on for the 
day or has been turned off for a sufficient amount of time for the specific instrument to cool down. 

2. Record Sensor Positions. Positioning accuracy of the final processed data will be demonstrated by operating 
the equipment over one or more known points (within the IVS). The accuracy of the data positioning will be 
assessed by calculating the difference between a known location over which a positioning instrument is 
operated and the displayed position. The sensor position test will be conducted at the beginning of the survey 
operation for each work day. 

Positioning accuracy of the RTK GPS system will also be checked in static mode (held steady over point) against 
a GPS check point (e.g. a survey monument) with known coordinates. 

3. Personnel Test.  This test checks the response of instruments to personnel and their clothing/proximity to the 
system. On a daily basis, the EM61-MK2 system being used that day will be checked for its response to the 
personnel operating the system. The response will be observed in the field for immediate corrective action and 
transmitted back to the processor, and analyzed and checked for spikes in the data that could create false 
anomalies. The personnel test will be conducted at the beginning of the survey operation for each work day. 

4. Vibration Test (Cable Shake). This test checks the response of instruments to vibration. On a daily basis, the 
EM61-MK2 will be checked for its response to vibrations in the system’s cables. The response will be observed 
in the field for immediate corrective action and transmitted back to the processor and analyzed and checked 
for spikes in the data that could create false anomalies. The vibration test will be conducted at the beginning of 
the survey operation for each work day. 

5. Static Background and Static Spike. Static tests will be performed by positioning the EM61-MK2 within or near 
the survey boundaries in an area free of metallic contacts and collecting data for at least 3 minutes. During this 
time, the instrument will be held in a fixed position without a spike (small industry standard object [ISO]) 
placed on a stand at a carefully measured distance and orientation and then with a small ISO spike (1 minute 
without spike, 1 minute with spike, 1 minute without spike). The purpose of the static test is to determine 
whether unusual levels of instrument or ambient noise exist. The purpose of the spike test is to determine that 
the system is responding within industry standards. The static background and static spike test will be 
conducted at a minimum every 4 hours, including the beginning and end of each survey operation.  

6. Repeat Data. This test is performed to verify repeatability of the data and will be performed after the initial 
survey over an area. At least 2 percent of the survey area will be resurveyed. 

3.4.2 QC Seed Items 
At least one QC seed item, a small ISO (discussed in the GSV Plan, provided as Attachment A) will be seeded every 
0.75 acre, on average,  in the land-based survey areas. The seed items will be tagged with labels identifying them as 
inert and providing a contract reference, a point of contact address, phone number, and a target identifier. 
CH2M HILL personnel will perform seeding using hand tools. The seed locations will be checked using a hand-held 
analog geophysical instrument to confirm that no existing anomalies are present at the seed location. Once placed, 
the locations of all seeded items will be surveyed using an RTK GPS or conventional survey equipment. The items will 
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be placed at easily detectable depths in order to have a high enough signal-to-noise ratio to compare to known industry 
standard target values. Detection of the QC seed items will be monitored by CH2M HILL and if an item is not detected, a 
root-cause analysis will be performed and corrective actions identified. 

3.4.3 QC of DGM Data and Deliverables 
The DGM subcontractor will perform QC of geophysical data and data deliverables at each step of the processing 
path. Figure 3 shows the processing path and the QC steps performed. Data will not move to the next stage until 
they have passed the QC check. The CH2M HILL QC Geophysicist will perform a final QC check on the data prior to 
final delivery to the Navy. 

QC checks to be performed on field forms, pre-processed data, and processed data can be found in Table 1. 

3.4.4 Corrective Measures 
Specific corrective measures are related to the type of geophysical equipment used; however, the following are 
the basic corrective measures to be followed in association with DGM surveying: 

• Replacement of sensors if they fail to meet instrument check requirements. 

• Resurvey of grids if seeded items are not identified (do not show in the DGM data). When there is a failure to 
select a seed item from the data but the item is clearly present in the DGM data, a re-analysis of the DGM data 
will be performed instead of a resurvey. 

3.5 Analog Geophysical Systems QC 
QC over the analog geophysical instruments will be accomplished through daily checks that the instruments are 
functioning before using them for field activities. Each instrument will be operated over a small ferrous metallic 
item. If the instrument is not able to detect the item, it will be taken out of use until it is repaired. 
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TABLE 1 
Processing Documentation Requirements 
GIP for UXO 11 – The Valley Remedial Investigation 
NSF-IH, Indian Head, Maryland 

Information Type 
“Raw” Data 

Delivery Report 
Final Data 

Delivery Report 
Must be in File 

Headers 

Site ID X X X 

Geophysical instrument type used X X  

Positioning method used X X  

Instrument serial numbers (geophysical and 
positioning) X X  

Coordinate system and unit of measure X X  

Grid ID (or other identifier of surveyed area) X X X 

Date of data collection X X X 

Raw data file names associated with delivery X X  

Processed data file names associated with delivery X X  

Name of Project Geophysicist X X  

Name of Site Geophysicist X X  

Name of data processor X X  

Data processing software used X X  

Despiking method and details X X  

Sensor drift removal and details X X  

Latency/lag correction and details X X  

Sensor bias, background leveling and/or 
standardization adjustment method and details  X  

Portable document format (PDF) document showing 
graphical results of each field quality control test X X  

Geophysical noise identification and removal (spatial, 
temporal, motional, terrain induced) and details  X  

Other filtering/processing performed and details  X  

Gridding method  X  

Anomaly selection and decision criteria details  X  

Geosoft “.xyz”and “.grd” files for unit of survey being 
delivered (e.g., grid or area agreed upon with 
Geophysicist) 

 X  

Geosoft “.grd” file for unit of survey being delivered  X  

Geosoft “.map” file for unit of survey being delivered  X  

PDF of Geosoft map for unit of survey being delivered  X  

Geosoft “.map” mosaic of all processed data to date  X  

PDF mosaic of Geosoft map of all processed data to 
date  X  

Other processing comments  X  

Date data processing is completed X X  

Data delivery date X X  

Scanned copy of field notes and field mobile data 
collection device notes (if applicable) X   



 

 

TABLE 2 
DGM Instruments Standardization Tests and Acceptance Criteria 
GIP for UXO 11 – The Valley Remedial Investigation 
NSF-IH, Indian Head, Maryland 

Test Test Description Acceptance Criteria 
Power 
On 

Beginning 
of Day 

Beginning 
and End 
of Day 

2% of 
Total Area 
Surveyed 

1 Equipment 
Warm-up 

Equipment specific  
(typically 5 min)  X    

2 Record Sensor 
Positions 

± 4 in. (10 cm) static 
measurement over known 
point and 20 in. (50 cm) 
kinematic measurement 
over known point. 

 X   

3 Personnel Test 
(Land-based 
system only) 

Based on instrument used. 
Personnel, clothing, etc. 
should have no effect on 
instrument response 

 X   

4 Vibration Test 
(Cable Shake)  

Data profile does not exhibit 
data spikes   X   

5 Static Background 
& Static Spike  

± 20% of standard item 
response, after background 
correction 

  X  

6 Repeat Data  Qualitative comparison of 
data.    X 

 



 

 

Figures 



 

 

 
 

FINAL DATA

Surface 
Clearance

Digital 
Geophysical 

Mapping

Data Pre-
Processing

QC Seeding

Instrument QC
Field QC

Field Forms QC

Data Processing 
and 

Interpretation

QC of pre-processing 
performed

QC of DGM data
Analysis of field QC performed
QC seed detection confirmation

QC of processing 
performed and anomaly 

selection

Additional QC of pre-
processing performed

 
FIGURE 1 

Overview of DGM Process QC 
GIP for UXO 11 – The Valley Remedial Investigation 

NSF-IH, Indian Head, Maryland 



 

 

 

 
FIGURE 2 

QC of DGM Data – Process Flowpath 
GIP for UXO 11 – The Valley Remedial Investigation 
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SECTION 1 

Geophysical System Verification 
Geophysical system verification (GSV) is a physics-based, presumptively selected technology process in which 
signal strength and sensor performance are compared to known response curves of industry standard objectives 
(ISOs) to verify digital geophysical mapping (DGM) systems before and during site surveys. The GSV process is 
designed to perform initial verification of the DGM system using an instrument verification strip (IVS), followed 
by a blind seeding program for continued verification throughout the field operations. 

1.1 IVS 
The initial phase of the investigation to locate munitions and explosives of concern (MEC), material potentially 
presenting an explosive hazard (MPPEH), and non-munitions related metallic items in the subsurface at each site 
will be verification of the presumptively selected DGM system using an IVS. 

1.1.1 Personnel and Qualifications 
The following individuals will be involved in the IVS process:  

• CH2M HILL Project/Quality Control (QC) Geophysicist 
• DGM subcontractor’s Site Geophysicist 
• DGM subcontractor’s Field Geophysicist or Geophysical Technician 
• DGM subcontractor’s Data Processor 

DGM subcontractor personnel involved in performance of the IVS and the production geophysical surveys will 
meet the following qualifications: 

• Project/QC Geophysicist: will have a degree in geophysics, geology, geological engineering, or a closely 
related field, and have a minimum of 5 years of directly related geophysical experience. This individual will be 
capable of managing a geophysical data collection and processing project/program including several task 
orders/sites and will have at least 1 year of experience in managing geophysical operations on an MEC site.  

• Site Geophysicist: will have a degree in geophysics, geology, geological engineering, or a closely related field, 
and have a minimum of 2 years of directly related geophysical experience. This individual will be capable of 
competently managing personnel, equipment and data on projects requiring multiple geophysical field teams 
and geophysical data processors and will have at least 1 year of experience in performing geophysical 
operations on an MEC site.  

• Field Geophysicist: will have a degree in geophysics, geology, geological engineering, or a closely related 
field, will have a minimum of 2 years of directly related geophysical experience and will have at least 1 year 
of experience in performing geophysical operations on an MEC site. 

• Geophysical Technician: will have at least 6 months of experience in geophysical data collection on MEC-
related projects. 

• Geophysical Data Processor: will have a degree in geophysics, geology, geological engineering, or a closely 
related field, and will have at least 6 months of experience in processing geophysical data related to MEC 
projects. 

1.1.2 DGM System 
The presumptively selected DGM system to be verified and used for the production surveys will consist of the 
Geonics EM61-MK2 time domain electromagnetic metal detector, with positioning provided by a real-time 
kinematic (RTK) global positioning system (GPS) or odometer/fiducial methods. The system and positioning 
methods are discussed in detail in the Geophysical Investigation Plan, of which this document is an attachment. 
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1.1.3 Location and Length of IVS 
An IVS strip was established at UXO 11. The following sections provide all of the information needing for setting 
up a new IVS. The IVS establishment steps will be skipped if the existing IVS is used. 

1.1.4 ISOs 
The ISO items (Figure 2) to be used in the IVS are 1 inch (in.) (2.54 centimeters [cm]) by 4 in. (10.16 cm) steel 
pipes (part number 44615K466) from the McMaster-Carr on-line catalog (http://www.mcmaster.com/): 

Shape:  Straight Nipple, Threaded Both Ends 
Schedule:  40 
Pipe Size:  1 in. (1.315 in. outer diameter) 
Length:  4 in. 
Finish: Black welded steel 

Instrument response curves for this ISO have been developed by the Naval Research Laboratory (NRL). These 
response curves demonstrate their standard response under their best orientation and worst orientation at 
multiple distances from the instrument’s bottom transmit/receive coil. The best orientation would be 
perpendicular to the EM61-MK2 instrument plane to cause the highest peak amplitude response. The worst 
orientation would be parallel to the instrument plane and perpendicular to the direction of travel to cause the 
lowest peak amplitude response. (NRL/MR/6110--09-9183 – provided as Figure 3).  

1.1.5 IVS Procedures 
A qualified and experienced MEC DGM operations geophysical team (see Section 1.1.1) will employ the system to 
be verified over the IVS. Figure 4 illustrates the IVS process and the procedures to be employed (numbered in 
accordance with the steps shown on Table 1) during site work.  

1. An IVS area will be selected with preference for the following (although none of the conditions are vital for 
IVS success): 

(a) Terrain, geology and vegetation similar to that of most of the project site.  

(b) Geophysical noise conditions similar to those expected across the survey area.  

(c) Large enough site to accommodate all necessary IVS tests and equipment and for adequate spacing 
(at least 10 feet (ft.) [3 meters (m)]) of the ISO items to avoid ambiguities in data evaluation.  

(d) Readily accessible to project personnel. 

(e) Proximity to the actual survey site (if not within the site). 

2. A “background” DGM survey will be performed by the DGM subcontractor with the instrument to be 
validated over the IVS. This step will allow background geophysical conditions to be recorded, will help 
evaluate the appropriateness of the location (e.g., few existing anomalies), and will verify that ISOs are not 
seeded near existing anomalies. The data will be post-processed (e.g., filtered and positions attached to the 
geophysical data) and provided to the CH2M HILL Project Geophysicist for evaluation.  

3. Following verification that the IVS area is clear of subsurface anomalies (or that existing anomalies can be 
avoided during seeding), two ISO items will be buried perpendicular to the plane of the EM61-MK2 system’s 
transmit/receive coil (i.e., vertically) at depths of approximately 3 and 7 times their diameter. The 
approximate IVS setup will be as shown on Figure 5. 

Measurements of the item depths will be to the center of mass of each item. CH2M HILL personnel will bury 
the ISOs to the appropriate depths for seed items. The background survey data and anomaly avoidance 
techniques will be used to ensure that end stakes and ISOs are not placed on top of or near existing 
anomalies. Personnel will emplace ISOs and record the emplacement data (depth, orientation, and azimuth). 
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4. An RTK GPS or conventional Total Station survey equipment will be used to record the center of each ISO 
location and the IVS endpoints. The holes will then be filled with soil and a polyvinyl chloride surveyor’s flag 
or 6-inch wooden survey stake placed at each ISO location. 

A DGM survey will be performed by the DGM subcontractor over the IVS area, including transects as 
described in Table 2 and shown on Figure 6. The data will be processed and interpreted by the DGM 
subcontractor and provided to the CH2M HILL Project Geophysicist for confirmation within 12 hours of 
completion of the survey. 

5. If the initial MQOs have not been met, the CH2M HILL Project Geophysicist will meet with the DGM 
subcontractor to discuss whether modifications to instrumentation or procedures can be made to the DGM 
system in order to meet the MQOs. 

6. If the MQOs cannot be met by the DGM subcontractor, the CH2M HILL Project Geophysicist will meet with 
the project team to discuss a resolution (i.e., modification of a MQO) before completing the IVS process. 

7. Once the surveys have been performed and the system has met the initial (or modified) MQOs, the IVS 
process will be complete. 

1.1.6 Measurement Quality Objectives (MQOs) 
The testing in the IVS area will verify the ability of the system to achieve the specific MQOs outlined in Table 3.  
The system will not be used for site surveys until it is able to meet the IVS MQOs or until the project team agrees 
on the reasoning behind an MQO not being met and an appropriate revised MQO. 

Production survey MQOs will be achieved through the ISO blind seeding program and other QC tests, as 
discussed in the Geophysical Investigation Plan. The IVS MQOs, measurement performance criteria, and test 
method to be used during the IVS process are summarized in Table 1 and discussed in detail in the following 
subsections. 

1.1.6.1. General System Verification 
DGM System Positioning 

The MQO for DGM system positioning is that the coordinates being obtained from the positioning system are of 
sufficient accuracy to allow for appropriate relocation of geophysical anomalies for intrusive investigation. The 
measurement performance criterion for this is that the positional error at known monuments will not exceed 10 
in. (25 cm). This will be evaluated during the IVS process by ensuring that the anomalies representing the ISO 
seeds in the IVS data are positioned within this distance from the measured locations. 

DGM System Munitions Detection  

The MQO for munitions detection is to demonstrate that the system in use is capable of detecting munitions 
within industry standards. This is demonstrated through a physics-based, presumptively selected technology 
process in which signal strength and sensor performance are compared to validated industry values. For the 
EM61-MK2 this process involves demonstrating that the maximum amplitude response over a standard item falls 
within the sensor response curve for that item, as determined through NRL demonstration tests for that item 
(Figure 3). Once it has been established that the system is responding comparably, a cross-correlation of industry 
experience with detection of munitions items can be assumed. In other words, the depths and orientations of 
munitions items which the EM61-MK2 has been shown to be effective at detecting under test scenarios1

Because minor changes in the coil height as it passes over the item and slight variations in the path traveled 
down the IVS can significantly affect the amplitude response received from the instrument, the IVS results will be 
qualitatively evaluated. A finding that the geophysical instrument itself is responding within a specific threshold 

 and 
other projects can be expected.  

                                                           
1 NRL/MR/6110--08-9155 (EM61-MK2 Response of Standard Munitions Items), Final Report for the Evaluation of UXO Detection Technology 
at the Standardized UXO Test Sites Aberdeen and Yuma Proving Grounds, Standardized UXO Technology Demonstration Site Program, 
SERDP, November 2007. Demonstrator scoring results: http://aec.army.mil/usaec/technology/uxo01f.html 
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will be accomplished through the spike test results (Section 1.7), wherein the distance from the coil and 
orientation of the item can be strictly controlled. 

1.1.6.2. Data Handling 
The MQO for data handling is that all data must be delivered in a timely manner and in a useable format. 
Because of the need for rapid feedback during IVS operations to effectively test potential DGM systems, the 
measurement performance criterion for data handling during IVS activities will require that initial data be 
completed and delivered to the CH2M HILL Project Geophysicist within 12 hours of collection. Final processed 
data for the IVS will be delivered to the CH2M HILL Project Geophysicist within 3 working days of collection. This 
will be evaluated based on the actual delivery of data during the IVS process. 

1.1.7 QC  
Achievement of the instrument evaluation MQOs will be verified by the CH2M HILL QC Geophysicist.  The 
selected IVS area, the process of emplacing the IVS items, and the survey locations will be verified through 
observation during the IVS process.  Geophysical subcontractor-provided standard operating procedures (SOPs) 
(to be provided as an addendum to this GSV Work Plan after subcontractor selection) will be checked to ensure 
that equipment and procedures are being checked per documented standard operating procedures.  The QC 
tests listed in Table 4 and detailed in the following subsections will be performed on the geophysical system 
being used: 

1. Equipment Warm-up. All geophysical equipment will be warmed up for a minimum of 10 minutes. 
Equipment warm-up will be performed the first time an instrument is turned on for the day or has been 
turned off for a sufficient amount of time for the specific instrument to cool down. 

2. Record Sensor Positions. Positioning accuracy of the final processed data will be demonstrated by operating 
the equipment over one or more known points. The accuracy of the data positioning will be assessed by 
calculating the difference between a known location over which a positioning instrument is held and the 
displayed position. The sensor position test will be conducted at the beginning of the survey operation for 
each work day. 

3. Personnel Test. This test checks the response of instruments to personnel and their clothing/proximity to the 
system. On a daily basis, the instrument coils/sensors for those instruments being used that day will be 
checked for their response to the personnel operating the system. The response will be observed in the field 
for immediate corrective action and transmitted back to the processor, and analyzed and checked for spikes 
in the data that could create false anomalies. The personnel test will be conducted at the beginning of the 
survey operation for each work day. 

4. Vibration Test (Cable Shake). This test checks the response of instruments to vibration. On a daily basis, the 
instrument coils/sensors for those instruments being used that day will be checked for their response to 
vibrations in the cables. The response will be observed in the field for immediate corrective action and 
transmitted back to the processor and analyzed and checked for spikes in the data that could create false 
anomalies. The vibration test will be conducted at the beginning of the survey operation for each work day. 

5. Static Background and Static Spike. Static tests are performed by positioning the survey equipment within or 
close to the survey boundaries in an area free of metallic contacts and collecting data for a specific period, 
while holding the instrument in a fixed position without a “spike” (small ISO placed at accurately measured 
distance and orientation from the transmitter coil, as in the example shown in Figure 7) and then with a 
“spike.” The purpose of the static test is to identify any unusual levels of instrument or ambient noise. The 
static background and static spike test is conducted at the beginning and end of each survey operation. This 
is the test that essentially “opens” and “closes” a survey area (grid, grid block, set of transects, etc.)  

The ISO can be placed above or below the EM61-MK2 transmitter coil as long as the distance is measured 
from the center of mass of the item to the horizontal plane of the coil (top of coil if item placed above coil, 
bottom of coil if item placed below), as illustrated in Figure 7. 
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1.1.8 Data Analysis and Interpretation 
All data collected at the IVS test strip will be post-processed and analyzed.  Instrument-specific data processing 
SOPs will be provided as an addendum to this Work Plan after subcontractor selection. 

1.1.9 IVS Data Evaluation 
The CH2M HILL QC Geophysicist will evaluate the data provided by the geophysical subcontractor and validate 
for the project team whether the selected geophysical system meets the IVS MQOs. 
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SECTION 2 

Blind Seeding 
As a continuing part of the GSV process, ISOs will be used as blind QC seeds in the areas to be surveyed to 
provide ongoing verification that the DGM system is properly functioning and the munitions detection and 
positioning MQOs are continuing to be met. 

2.1 Seeds Placement 
Seeds will be buried vertically at a depth of approximately 6 in. (15 cm) below ground surface, with the depth being 
measured to the center of mass of the item, as illustrated by Figure 8. Depths will be recorded in field notes. The 
field team leader will be responsible for labeling each QC seed with a unique identifier.  These can either be labeled 
with a paint pen or with a weather-resistant label taped to or secured within the seed. The location of blind seeds 
will not be shared with personnel performing DGM surveys and data processing/interpretation until those tasks 
have been completed. 

2.2 Validation 
After each data set is delivered to CH2M HILL by the DGM subcontractor, the CH2M HILL QC Geophysicist will 
overlay the locations of the blind seeds and verify that the munitions detection and positioning MQOs are 
continuing to be met.  Should an issue be detected (such as a data trend indicating a MQO limit is being 
approached) or an MQO is not met, a comprehensive root-cause analysis will be performed and a corrective 
action identified. 
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SECTION 3 

Reporting 
Results of the IVS process will be documented in a technical memorandum after the IVS process has been 
performed. The report will include a summary of the IVS operations, an as-built map of the IVS plot, and IVS 
results. Results of the blind seeding evaluation will be provided as part of the RI report.
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TABLE 1 
Existing IVS Survey Coordinates 
GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, Maryland 

Point ID Easting (m) Northing (m) Item Depth 
(cm) 

Item Orientation Description 

IVS-south 310026.127 4274413.953 N/A N/A IVS northern end point 

IVS-1 310023.621 4274417.842 11.2 Horizontal, 
perpendicular to line 
direction 

Seed Item 

IVS-2 310021.226 4274421.671 17 Horizontal, 
perpendicular to line 
direction 

Seed Item 

IVS-3 310016.609 4274429.046 23.4 Horizontal, 
perpendicular to line 
direction 

Seed Item 

IVS-north 310015.528 4274430.801 N/A N/A IVS southern end point 

Coordinate system: North American Datum 1983 (NAD83) Universal Transverse Mercator (UTM) Zone 18 North 
(meters) 
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TABLE 2 
IVS Transects Descriptions and Purpose 
GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, Maryland 

Transect Description Purpose 

A offset by 0.75m Demonstrate horizontal drop off of item response 

B directly over center of strip Verify response vs established response curves 

C offset by 0.37m (1/2 intended lane 
separation) from center of strip 

Demonstrate horizontal drop off of item response 

D offset by 0.75m (on opposite side of 
strip from Transect A) 

Demonstrate horizontal drop off of item response 

E offset by ~3m from strip Measure background noise 
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TABLE 3 
Project Data Quality Objectives 
GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, Maryland 

Data Quality Objective 
Measurement Performance 

Criteria Test Method During IVS 

General System Verification 

DGM System Positioning. 
Accurate coordinates are being 
obtained from DGM positioning 
systems. 

Positional error of ISO seeds will 
not exceed 25 centimeters (9.8 
inches). 

Results of IVS DGM survey vs IVS seed 
locations will be evaluated to ensure 
compliance. 

DGM System Munitions 
Detection. DGM system 
response is within industry 
standards for detection. 

Response to ISO is comparable 
to published or calculated results 
for that item. 

Response to standardized item 
will not vary more than ±20%of 
expected value in static test. 

Results of IVS surveys over seed items 
in strip will be qualitatively reviewed.  

Results of static test will be 
quantitatively reviewed to ensure 
compliance. 

Data Handling 

All data must be delivered in a 
timely manner and in a 
useable format. 

IVS data is completed and 
delivered within 12 hrs. 

Evaluate based on actual delivery of 
data 

1 NRL/MR/6110--09-9183 (Provided as Figure 6) 
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TABLE 4 
Geophysical Instrument Standardization Tests and Acceptance Criteria 
GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, Maryland 

Test Test Description Acceptance Criteria 
Power 

on 
Beginning 
of day 

Beginning 
and end of 

day 

1 Equipment Warm-up Equipment specific  
(typically 5 min)  X   

2 Record Sensor 
Positions  +/- 4 inch (10 cm)   X  

3 Personnel Test  

Based on instrument 
used. Personnel, 
clothing, etc. should 
have no effect on 
instrument response. 

 X  

4 Vibration Test (Cable 
Shake)  

Data profile does not 
exhibit data spikes   X  

5 Static Background & 
Static Spike  

 +/- 20% of standard 
item response, after 
background correction 

  X 
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FIGURE 1 
Existing IVS Location Map 

GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, MD 

 



 

 
 

FIGURE 2 
Industry Standard Object 

GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, MD 



 
Reference: NRL/MR/6110-09-9183 

 

FIGURE 3 
NRL Results for Small (4 inch x 1 inch) ISO Tested under EM61-MK2 Bottom Coil 

GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, MD 
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FIGURE 4 

IVS Process 
GSV Work Plan for UXO 11 – The Valley RI 

NSF-IH, Indian Head, MD 
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FIGURE 5 
IVS Strip 

GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, MD 
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FIGURE 6 
IVS Transects 

GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, MD 

 



 

 

FIGURE 7 
Example Spike Test Setup 

GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, MD 

 



 
 
 

FIGURE 8 
QC Seed Burial Illustration 

GSV Work Plan for UXO 11 – The Valley RI 
NSF-IH, Indian Head, MD 
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MRP SOP 0001:MEC Surface and Subsurface Anomaly Avoidance Effective Date: 1/ 01/2010 – Revision: 01; 02/16/2012 
 

1 

MRP—SOP—0001 
MUNITIONS RESPONSE PROGRAM (MRP) 

STANDARD OPERATING PROCEDURE (SOP)  

SURFACE MUNITIONS AND EXPLOSIVES OF CONCERN (MEC)  

& SUBSURFACE ANOMALY AVOIDANCE  



MRP SOP 0001:MEC Surface and Subsurface Anomaly Avoidance Effective Date: 1/ 01/2010 – Revision: 01; 02/16/2012 
 

2 

1.0 OBJECTIVE: 

Provide safe procedures to avoid Munitions and Explosives or Concern (MEC) during 
visitor/personnel escort, land survey, vegetation reduction, sediment sampling, soil boring, 
drilling, direct push technology-core sampling, or other environmental or construction 
activities conducted in an environment where the presence of MEC is suspected. 

2.0 PURPOSE: 

This SOP provides guidance for avoiding surface MEC (e.g., Unexploded Ordnance (UXO), 
Discarded Military Munitions (DMM)), Material Potentially Presenting an Explosive Hazard 
(MPPEH), and subsurface anomalies.  

3.0 APPLICABILITY: 

This SOP applies MEC avoidance procedures per Department of Army Engineering Pamphlet 
(EP) 75-1-2 Munitions and Explosives of Concern Support During Hazardous Toxic and 
Radioactive Waste (HTRW) and Construction Activities. 

4.0 TECHNCIAL GUIDANCE: 

This SOP lists processes and procedures that comply with the following sources: 
 DOD 6055.09-M, Ammunition and Explosives Safety Standards, February 2008  
 USN Environmental Restoration Program (MRP Chapter 12) August 2006  
 NAVSEA OP 5Volume 1, Ammunition and Explosives Safety Ashore, July 2009;  
 NOSSA Instruction 8023.11(series), Standard Operating Procedure Development 
 USAF Manual 91-201, Explosive Safety Standards, November 2008 
 DA Pamphlet 385-64, Ammunition and Explosives Safety Standards, October, 8, 2008 

 DA Field Manual (FM) 21-16, Unexploded Ordnance (UXO) Procedures, August, 1994 

 DA Engineering Manual (EM) 1110-1-4009, Military Munitions Response Actions, 
June, 2007 

 DA Engineering Pamphlet (EP) 1110-1-18, Military Munitions Response Process, April 
2006 

 DA Engineering Manual (EM) 385-1-97, Explosives, Health and Safety, September 
2008 

 Note: Electronic copies for the sources listed above are available via CH2M HILL 
SUXOS Laptop Computer 
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5.0 SOP VALIDATION RECORD:  

SOP Title: MEC Anomaly Avoidance ................................ Work Instruction Identification/ 
SOP: # MRP-SOP-0001 

Author: K. Lombardo Date: December 1, 2009 ................. Revision Date: 02/16/2012 

Review: G. DeMetropolis, Date: February 16, 2012 ......... Approval; J. Bowles  

Validation Date: December 14, 2009 .................................. Process Observer: Kevin Lombardo, 
December 14, 2009  

6.0 HAZARDOUS MATERIALS: 
Hazardous Chemicals: None;  Product Name: N/A;  Material Safety Data Sheets: N/A;  
Health Hazards: N/A 

7.0 EMERGENCY RESPONSE INFORMATION 
Work Site Name (location) address/building # Street):  
   
 
Nearest intersection (cross streets) or entrance gate:  
   
 
Safe Area Rally Point (gate/building or intersection) Note: Rally Point should be upwind 
of work location: 
   

UXO Qualified Technician Incident Commander: (name) _____________________________ 
Personnel Injury or Medical Distress: 
1. Summon Emergency Medical Services (EMS)  
2. Administer Fist Aid and/or CPR 
3. Notify Project Manager 
4.  PM implements CH2M HILL SOP 111, Incident Notification, Reporting, and 

Investigations. 
Fire: 
1. Evacuate personnel from the Munitions Response Site and Area to safe rally point 
2. Notify Fire Department of “Work site Name,” fire location, and personnel safe 

rally point 
3. Obtain head count, ensuring all personnel are present and or accounted for. 
4. Notify Project Manager 
5. PM implements CH2M HILL SOP 111, Incident Notification, Reporting, and 

Investigations. 
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(Fire/Rescue radio call sign ):   Phone # ______________________ 
 
Medical Services radio call sign:   Phone # ______________________ 
 
Range Control radio call sign:   Phone # ______________________ 
 
Project Manager POC:   Phone # ______________________ 
 
Identify local disaster warning system (radio, PA, phone, other):________________________ 
Flag(s): ____________________________________________________________________________ 
Warning Bells/Horns/Sirens/Lights/Strobes:   
Public Address System: _____________________________________________________________ 
Weather Radio Channel: ____________________________________________________________ 
Other:  ____________________________________________________________________________ 

8.0 PERSONNEL ROLES AND RESPONSIBILITY 

Note: Roles and responsibilities are dependent upon work plan direction; one or all roles and 
responsibilities may be applicable. 

1. Project/Construction Manager (P/CM): Provides the necessary resources and 
personnel to safely and efficiently accomplish the scope of work. Ensures CH2M HILL 
unexploded ordnance (UXO) personnel shall be qualified in accordance with: 

•  OPNAVINST 8020.14/MCO P8020.11 (series).  

• And are certified to perform the job assigned and that the certification is current. 
Contractors who perform those duties described in NAVSEA OP5, paragraph 2-3 
involving ammunition and explosives shall comply with NAVMED P117 Article 
15-107.  

• Prior to site operations, CH2M HILL will verify training, medical qualification 
statements by physicians, and conformance to substance abuse testing and 
reporting programs.  

• Shall confirm active explosive certification program conformance for personnel 
compliance to requirements for UXO personnel identified IAW DDESB Technical 
Paper (TP) 18, and monitors these personnel for conformance to the Bureau of 
Alcohol, Tobacco, Firearms, and Explosives, Safe Explosives Act 2003 Certification 
requirements for “Employee Possessor,” and or “Responsible Person.” 

2. Senior UXO Supervisors or Unexploded Ordnance Technician III or II: Supervises the 
operational resources necessary to implement, and accomplish this procedure and 
requirements set forth within the Work, Health, Safety, Quality and Accident 
Prevention Plans. May stop work at anytime to prevent accidents, remedy unsafe 
conditions, stop an unsafe act, or question the safety of a process or procedure or 
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observe non conformance to this SOP and/or plans. Provides a Site Specific Tailgate 
Safety Briefing to include MEC, construction, industrial, environmental, and natural 
safety hazard awareness. Provides the plan of day. As applicable provides a 
Hazardous Materials briefing for items used, consumed, or required for this SOP. Brief 
personnel on communications, security, emergency/medical response, evacuation, 
rally points, IAW with project instructors, and plans. Also, informs personnel to 
prevent disclosure of classified work, site observations, or information.  

3. Non-UXO Qualified Personnel are obligated to follow guidance within this SOP, 
Work, Health and Safety and Accident Prevention Plans. 

9.0 PRE-OPERATIONAL CHECK LIST 

1. ( ) CH2M HILL Inc. Safety Risk Evaluation 
(SRE) and Explosives Safety Submission 
Determination (ESSD) (Navy Projects)  

2. ( ) Project Task/Work/ Instructions 

3. ( ) Work Plan/Accident Prevention Plan/ 
Health and Safety Plan 

4. ( ) Personal Protective Equipment (PPE) 
IAW Safety Plan 

5. ( ) Emergency P.O.C List  6. ( ) Directions and map to hospital 

7. ( ) Communications (2 methods) 8. ( ) First aid/Fire Extinguisher/- 
(GPS/compasses optional) 

 10.0 ANOMALY DETECTION EQUIPMENT (as required by project instruction) 

( ) Ferrous Metal Detector (Schonstedt GA 52CX or Ferex 4.021 MK 26 Mod 0 or equivalent), 
with extra batteries, carry case, & instruction manual (as required by project instructions) 

( ) All Metals Detector (White Spectrum XLT or equivalent) with extra battery, carry case, & 
instruction manual (as required by project instructions) 

( ) Down-hole Instrument Direct Push Technology – Schonstedt MG 230 Gradiometer 
maximum 2.12-inch ”Outside Diameter” (OD) Probe Head - Extra batteries and instruction 
manual (as required by project instructions) 

11.0 EXPLOSIVE ORDNANCE RECONNAISSANCE EQUIPMENT 

 

WARNING 

Direct physical contact with or movement of MEC or MPPEH is not authorized. 

( ) Tape Measure, ruler, pen/paper, item for scale perspective (e.g. dollar bill),  

( ) Camera (digital), with spare batteries (as required by project instructions) 

( ) Small dry erase white board and dry erase marker for photograph item number, date, 
time, location, and description. 
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12.0 GENERAL INFORMATION  

CATEGORY 
Surface MEC/Anomaly Avoidance 

DIRECTIONS 
(S) = Safety, 
(O) = Operations, 
(Q) = Quality Control 

Note: (o) PM shall obtain MISS Utilities Check and or local Dig (intrusive) permits prior to 
intrusive actions (such as use of direct push technology, drilling, and use of hand augers) 

 
(WARNING) 

Fire: (s) Do not attempt to fight a fire, evacuate area, move upwind or crosswind to safe rally 
point, notify fire department.  

 
Wildlife: (s) Aggressive/defensive – Avoid wildlife –withdraw from area  
 
Hunters: (s) Withdraw from area, retreat to vehicle, contact project authority 
 
CWM: (s) Evacuate upwind to safe rally point, mark area on map, contact PM  
 

Severe Weather (lighting, winds, and storms): (s) Evacuate to vehicle, follow PM guidance 

13.0 SAFETY 

Munitions Response Group  
 Safety Manager 

George DeMetropolis/SDO 
Telephone (Office): (619) 687 – 0120, Ext. 37239 

Telephone (Cellular): (619) 564 – 9627 

Safety Plan, Accident Prevention Plan 
and Activity Hazard Analysis  

(s) All field personnel require reading, 
compliance, and acknowledging they 
understand and comprehend the safety 
information contained within these plans, SOP 
and AHA; attesting through signature and date 

Visitors access to work location 

(s) All visitors (contract/transient/witness) 
require a safety briefing, wearing of PPE IAW 
site specific safety plan, and conformance to 
UXO Technician instructions. 

Safety Meeting: 

(s) Each morning – Project Personnel shall 
participate in a tailgate safety briefing, 
discussing the operational activities (plan of the 
day), MEC/HTRW hazards/risks, safety 
controls, and emergency procedures; daily 
weather forecast, work activity OSHA PPE 
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level, insect/poisonous plant avoidance, and 
heat/cold stress prevention. Personnel shall 
sign and date, the safety briefing 
acknowledgment form; confirming individual 
participation, understanding, and 
comprehension prior to operations. Personnel 
who do not participate in the safety briefing or, 
understand, or comprehend the safety briefing 
may not access work areas. 

Safety Pre-field operations check list 

(s) ( ) First Aid Kit (serviceable and supplies 
within shelf life) 

(s) ( ) Fire Extinguisher 10BC (or greater) 
(charged/indicator green) 

(s) ( ) Water (minimum 1 liter per person) 

(s) ( ) Cell phone/identified alternate land line 
location/or two/way Radio  

(s) ( ) Identification of wind direction, and 
rally points 

(s) ( ) PPE IAW Activity Hazard Analysis 

(s) ( ) Vehicles unlocked; keys in announced 
location 

(s) ( ) Insect repellant/sun screen (available) 

Equipment Check-out: 

1) Schonstedt – GA52CX 
magnetometer or equivalent  

2) White’s (E series) Spectrum model 
XLT Metal Detector or equivalent 

3) Schonstedt gradiometer MG 230 for 
Down-hole or underwater search 
or equivalent  

4) Forster Ferex 4.021 models K,L, & 
W or MK 26 MOD 0 magnetometer 
for down-hole or underwater 
search or equivalent  

(o) Assemble/inspect, IAW manufacture 
instructions 

(o) Test geophysical instruments against a 
known source (ferrous or non-ferrous) for 
instrument response. 

(o) Source (ferrous) Schedule 40, 2-inch x 5-inch 
steel pipe or equivalent  

(q) Pass/Fail - instrument shall detect source on 
surface at 12-inches above item/fail non-detect - 
replace instrument 

(o) Source on surface (non-ferrous) ¾-inch x 6-
inch Brass Pipe nipple (aka) couple fitting or 
equivalent 

(q) Pass/Fail - instrument shall detect source on 
surface at 6-inches above item/fail non-detect - 
replace instrument 
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(q) Name of individual recording geophysical 
instrument source test results by instrument 
manufacturer with: type, model, serial number, 
by the date of daily equipment check. Record 
results for pass/fail source test with remarks. 
Reject and replace geophysical instrument that 
does not pass quality control source test. 

14.0 SITE ACCESS  

WARNING: 
 UXO Technician(s) shall not make physical 
contact with MEC, or commercial explosives. 
UXO Technicians assigned to implement this 
SOP shall not intentionally move MEC or 
explosives, incendiaries, smokes, propellants, 
or commercial explosives.  
NOTE:  
If MEC, to include Unexploded Ordnance 
(UXO), Discarded Military Munitions, 
(DMM) or Material Potentially Presenting an 
Explosive Hazard (MPPEH) are encountered, 
the UXO Technician shall respond IAW 3R 
training, avoid such items, and notify Project 
Manger IAW site-specific project instructions. 

(o) Implement 3R (R, R, R) process, and 
procedures. 

(o) Recognize MEC, UXO, DMM, and or 
MPPEH; offset mark anomaly location 
with flag, ribbon, paint, stakes, other 
location identifier  

(o) Retreat from MEC location and avoid 
MEC location  

(o) Report & record MEC location in logbook 
and contact Project Manager IAW project 
instructions to request additional 
guidance. 

Note:  

MR Safety may instruct UXO Qualified 
Technician to perform a zero contact 
Explosive Ordnance Reconnaissance of the 
item requesting information for type by 
function, condition, filler, and nomenclature 
(if visually possible), supported by 
photographs of the item.  

15.0 EXPLOSIVE ORDNANCE RECONNAISSANCE (EOR) 

EXPLOSIVE ORDNANCE RECONNAISSANCE 
Reconnaissance involving the investigation, detection, location, marking, initial identification, 
and reporting of suspected MPPEH in order to determine future action  
EOR Method 

UXO Qualified Technician is required prior 
to performing an Explosive Ordnance 
Reconnaissance to review Department of the 
Army, Field Manual (FM) 21-16, Unexploded 
Ordnance (UXO) Procedures, August 1994 – 
A copy can be obtained from: 

(o) Use general Explosive Ordnance Disposal 
(EOD) safety precautions until munition 
type, fuzing , condition, and filler are 
identified 

(o) Upon identification, of type by function, 
fuzing, and condition use general EOD safety 
precautions for the category of munition (e.g. 
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WWW.UXOINFO.COM or from CH2M HILL 
MR Operations, Kevin Lombardo/WDC 

 

Rocket; avoid approach to the front and rear 
of item, etc). 

(s) Approach Unexploded Ordnance (UXO) 
450 to the rear 

(s) Do not cast shadows over UXO fuze  

(s) Remain cognizant to avoid dispensed 
wires, filaments, or other items that could 
initiate movement 

(s) Remain cognizant of Electromagnetic 
Hazardous Radiation, to Ordnance (HERO) 
precautions.  

Information Recovery 

(o) Photograph item from each vantage point. 
Identify each photograph with item name, 
view (side, front, rear, etc.), and distance 
from camera to item, (f-stop & shutter speed 
and film speed if applicable). It is required 
that a photograph log be kept for each item. 
Use a ruler in photo to demonstrate 
perspective of the item. 

(o) Close-up photograph fuze, markings, 
nose, tail, and or markings 

16.0 PERSONNEL ESCORT  

Personnel Escort 

A minimum of one 
UXO qualified 
Technician(II) shall 
escort non-UXO 
qualified site personnel 
conducting access to a 
Munitions Response 
Area or Site 

The UXO qualified 
person shall visually 
search the surface of 
walking paths, roads, 
and parking areas to 
locate, mark, and avoid 
MEC during walking, 
driving, or setting-up 
equipment. 

(o) Establish a wind streamer of tape/ribbon (flag) within/near the 
project site to observe wind direction. 

(o) A UXO Technician shall visually search the surface area, for 
MEC/HTRW to avoid such items. The UXO Technician may 
augment the visual search with the application of a geophysical 
instrument to detect surface/subsurface ferrous and or non-
ferrous anomaly sources for the purpose of anomaly avoidance  

(o/s) When escorting non-qualified UXO personnel, a UXO 
Technician shall lead, and non-UXO qualified personnel shall 
follow along a path identified by the UXO Technician. 

(o) The UXO Technician shall identify surface hazards (MPPEH) 
and avoid such hazards. The location of a hazard requires, the 
UXO Technician to communicate the location to non-UXO 
qualified persons for avoidance around the item.  

(s) Communication can be by hand signals (pointing), or marking 
with flags, tape, ribbon, paint, stakes, or other means identified 
during a safety briefing. 

http://www.uxoinfo.com/�
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(s) Essential Personnel Limits - MR Escorts are a minimum of one 
UXO qualified Technician II or above, to no more than six (6) non-
qualified persons. 

(s) Non UXO qualified personnel shall not approach and avoid a 
marked MPPEH or HTRW hazard. 

17.0 MEC AVOIDANCE SUPPORT  

LAND SURVEY, SEDIMENT SAMPLING, GROUNDWATER COLLECTION, 
ENDANGERED SPECIES SAMPLING/MONITORING 

Applicable to Visitors, Land Survey, Sediment Sampling, Groundwater Collection, 
Endangered Species Sampling/Monitoring 

WARNING: 
Subsurface intrusive acts could 
initiate MEC, through physical 
contact, movement, or shock.  

 

(o) A UXO Technician shall search each intrusive point 
from the surface with a magnetometer and or all metals 
detector in accordance with the instruments 
manufactures instructions, to locate ferrous and/or non-
ferrous subsurface anomalies. Location of such 
subsurface anomalies requires the placement of an offset 
marker (pin flag a minimum of 12-inches) to the north of 
the greatest signal strength for the anomaly.  

(s) For land survey and sampling activities where 
detection of an anomaly occurs, an alternative location 
free of ferrous and non-ferrous anomalies is required to 
proceed with intrusive activities. 

(q) The UXO Technician shall note within the daily 
logbook the rejection of the primary location and 
selection of the alternative location, with a written 
description of direction and feet/inches for the offset 
location from the primary point.  

NOTE: 
Personnel performing subsurface intrusive activities for the purpose of land survey and 
environmental sampling require a UXO Technician to search the subsurface with either or 
both (dependent on MEC site-specific history) a magnetometer and/or all metals detector to 
confirm the subsurface is free of ferrous and or non-ferrous anomalies. 

A UXO Technician shall mark the boundaries /limits for ingress/egress access from a safe 
area (i.e.: road) to the work activity location or provide escort to and from the work activity 
location. 

18.0 VEGETATION REDUCTION MEC AVOIDANCE (MANUAL/MECHANICAL) 

WARNING: 
DO not apply vegetation cutting 

(o) A UXO Technician shall escort vegetation reduction 
personnel, perform a visual and/or magnetometer 
and/or all metals detection instrument search of surface 
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closer than six-inches to ground 
surface. 

Vegetation reduction actions that 
occur less than six-inches above 
ground surface, may result in 
movement, or shock to MEC, 
resulting in an unintentional 
detonation or functioning as 
designed of the item.  

access routes, walking paths, and vegetation reduction 
locations for MEC/HTRW and or obstruction hazards.  

(o) The UXO Technician shall operate a magnetometer 
and or all metals detection instrument to locate surface 
anomalies with potential to be a hazard to vegetation 
reduction crews. 

(o) The UXO Technician shall perform a visual 
surveillance of the surface to locate surface hazards 
(MEC, HTRW) or obstructions to equipment, mark the 
location and instruct vegetation reduction crews to avoid 
the location.  

(s) The UXO Technician shall remain away from the 
immediate operating radius of powered equipment and 
remain alert for flying debris  

(s) The UXO Technician shall wear high visibility 
outerwear, use hearing, and eye protection, and avoid 
swing radius of powered equipment. 

Warning : 
Personnel performing vegetation reduction activities shall not operate equipment closer than 
6-inches to the ground thus, all brush cutting equipment (chain saws, weed whackers, string 
trimmers, brush cutters, bush hogs, hydro-ax, or debarking equipment) shall operate six-
inches or greater above ground. 

19.0 MEC AVOIDANCE (DOWN HOLE)  

WARNING: 
When applying MEC avoidance 
procedures for drilling or the use 
of direct push technology, the 
steel mass of drill rigs and direct 
push technology DPT power 
plants will influence 
gradiometers, and magnetometer 
reporting instruments. Thus, drill 
rigs and DPT equipment shall be 
withdrawn a minimum of ten feet 
from intrusive points while 
performing down-hole avoidance 
search.   

(o) Prior to drilling, the UXO Technician will conduct a 
visual reconnaissance of access paths and drilling area. 
The reconnaissance will include locating the designated 
sampling or drilling location(s) ensuring that the 
locations do not have surface MEC, or MPPEH, and 
magnetometers or all metal detection search do not 
indicate the presence of subsurface anomalies. If 
detection of subsurface anomalies occurs, at the sampling 
point, the sampling point is abandoned. Once the 
designated sampling point has been determined free of 
anomalies, an access route for the sampling crew’s 
vehicles is searched. The access path requires twice the 
width of the widest vehicle and marking along the sides 
with flags, ribbon, engineer tape, stakes, or equivalent to 
define limits. 

(s)  If an observation of MEC or MPPEH should occur, 
the UXO Technician shall mark the item, avoid it, and 
notify the PM for either military EOD or UXO Contractor 
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support. 

(o)  A UXO Technician will clear each work site for 
drilling/DPT and clearly mark the safe to walk, and drill 
or DPT, boundaries. Each drill/DPT safe area will be 
large enough to accommodate the drilling equipment 
and provide a work area for the crews. As a minimum, 
the safe area will be a rectangle, with a side dimension 
equal to twice the length of the largest vehicle or piece of 
equipment for use on site. 

NOTE: 
(p) Drilling and application of DPT may require an ingress route and pad turning radius, 
twice the width, and length of the mechanical equipment. 

NOTE: 
MEC may exist within the subsurface up to 30 feet below ground surface, dependent on site-
specific history. Refer to project instruction to determine maximum depth for down-hole 
MEC avoidance support. 

The UXO Technician is required 
to escort personnel and remain 
with personnel when 
sampling/drilling at an MRP or 
MEC/MPPEH suspect site. 

(o)  Soil bore holing may be by hand auger, power-
auger, drilling, DPT. A UXO Technician will examine, 
prior to sampling/drilling, the borehole location with a 
down-hole gradiometer or magnetometer, a minimum of 
every one (1) foot, to the deepest sampling depth or a 
maximum of 30 feet below ground surface to ensure 
avoidance of anomalies, or to depth identified within the 
project instruction. 

WARNING: 
Drilling equipment may produce 
injury from snapping cables, 
pinch points, chain failures or 
falling booms, derricks, and drill 
piping. Avoid the immediate 
operational radius of drillers 
when supporting efforts. 

(o)  Drilling down–hole monitoring requires at a 
minimum of one (1) foot increments of search, during the 
actual well drilling operation. This will require the 
withdrawal of the drill rod or augers from the hole and 
moving the drill rig a minimum of 10 feet or enough feet 
away from the drill-hole location to prevent the metal in 
the rig from influencing the magnetometer/gradiometer. 

(o) The UXO Technician shall perform down-hole 
monitoring for anomalies at each location identified 
within the project instruction. 

20.0 QUALITY CONTROL 
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The QC Manager will be 
responsible for ensuring this SOP 
is effectively implemented. 
Surveillances and/or inspections 
will be conducted to ensure SOP 
compliance. 
 

(q) UXOQC personnel shall document nonconforming 
materials, items or activities in a NCR based on 
surveillances and/or inspections 

21.0 ACTIVITY COMPLETION 

Completion of documentation: ( ) Project site logs to Project Manager 

( ) Tail gate safety meeting log to Project Manager 

( ) Equipment check-out report to Project Manager  

( ) Quality control reports to Project Manager 

21.0 EQUIPMENT 

ITEM QUANTITY 

Cellular telephone 1 

Dow-hole (only) Magnetometer/Gradiometer 
capable of down-hole operations to 30 feet 

1 or (as required by Project 
instruction) 

Magnetometer capable of monitoring to a depth of 
two-feet below ground surface for ferrous items 

1 or (as required by Project 
instruction) 

All metals detector capable of monitoring to a depth 
of 6-inches below ground surface for non-ferrous 
items  

Optional 

Multi colors of marking flags, ribbon, and tape As determined by SUXOS 

Batteries Two day supply for instruments 

First –aid Kit (25 person) 1 within the work area 

Water Minimum 1 liter per person in work 
area 

Camera/Tape Measure/Ruler/Calipers/Paper 
Pencil As determined by SUXOS 

Hand tools, (hammer, general purpose tools, etc.) Assorted as determined by SUXOS 

MINIMUM PERSONAL PROTECTIVE EQUIPMENT: IAW with Safety Plan and AHA or 
a minimum of OSHA LEVEL “D” 
Coveralls (or long pants, sleeved shirt) 
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Boots (level “D”) 

Cover (cap, floppy, skull) 

Gloves (leather) 

Safety Eye protection (as required by AHA) 

Hard hats (when working in an area with a potential for head injury or heavy equipment e.g. 
drill rig) 

Because this is a possible HTRW operation, the MR Supervisor will direct the required 
explosive safety site PPE conditions. 

SPECIAL TRAINING AND REFRESHER REQUIREMENTS: 
UXO Technicians will be qualified at a minimum Level II designation and be graduates of the 
U.S. Naval School of Explosive Ordnance Disposal or other DOD DEDSB TP 18 approved 
course or school/course of instruction, Hazard Waste Operations IAW 29CFR 1910.120 (e) & 
(f) and medical clearance physical authorization to perform work.  

WAIVERS, EXEMPTIONS, SPECIFIC AUTHORIZATIONS, OR APPROVED 
DEVIATIONS THAT APPLY TO THIS OPERATION: None 

ACTIVITY HAZARD ANLAYSIS 
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Safe Work Method Statement/ Job Hazard Analysis  
Company Name: CH2M HILL  Project Name/#: SOP MRP 0001- MEC Anomaly Avoidance  
Work Activity/Task: MEC Anomaly Avoidance  Principal Contractor: CH2M HILL  
Date: December 09, 2009 Note: Sign off to be provided at Tool Box talk  
Prepared by: George DeMetropolis Supervisor: TBD by project location 

Signature:   Safety Coordinator (SC): TBD by project location 

  
All metals detection equipment, metal detection instruments, 
magnetometry equipment, gradiometers, and military ordnance 
detection equipment, plant & equipment required: - machinery: 
maintenance checks provided and recorded by subcontractor or 
operator: suitably qualified and competent, with health, safety, and 
environment (HS&E) training  

Training Requirements 29 CFR 1910.120 (e) & (f); DDESB TP 18 minimum qualifications for 
Unexploded Ordnance Technicians; OPNAVINST 8020.14/MCO P8020.11 (series) and are 
certified to perform the job assigned and certification is current. NAVSEA OP5, paragraph 
2-3 involving ammunition and explosives shall comply with NAVMED P117 Article 15-107. 
Prior to site operations, CH2M HILL will verify training, medical qualification statements 
by physicians, and conformance to substance abuse testing and reporting programs. 
CH2M HILL has an active explosive certification program and monitors these personnel for 
conformance to the Bureau of Alcohol, Tobacco, Firearms, and Explosives, Safe Explosives 
Act 2003 Certification requirements for “Employee Possessor,” and or “Responsible 
Person.” 3R training for non-UXO qualified Personnel. 

 (in addition to those in project’s written safety plan: - OHS Construction Induction - Waste 
Management for waste streams and materials  

  
Job Step  Potential Hazard  Controls  
Forms/Permits  Unknown client-specific hazards.  

MEC Surface/Subsurface 
UXO qualified personnel, SOP MR 0001, 3Rs Training for Non-UXO qualified 
personnel, Metal (ferrous/nonferrous) detection equipment, DA EP 75-1-2. 
Well driller license, drill rig permit •Well installation or abandonment notification 
•Dig/drill permit obtained, where required by client facility •Water withdrawal 
permit obtained, where required  

Site Setup  Striking underground utilities, impact 
with MEC 

•Location of underground utilities and installations identified •Daily briefing  
Avoid Surface and Subsurface MEC through the use of MR SOP 0001 – MEC 
Anomaly Avoidance 

Striking overhead utilities  •Locate and take appropriate precautions with required distances from power 
lines •Lower mast and secure during travel 
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 Physical environmental hazards  •Use of appropriate personal protective equipment (PPE) where required. Safety 
boots, hard hats, safety glasses and hearing protection are mandatory. Respirators 
when chemical hazards exist. No loose-fitting clothing, rings, watches, etc.; long 
hair to be restrained close to the head.  

Dermal or inhalation exposure to 
contaminants  

•Investigate history of area; determine nature and degree of contaminants that 
could be present •Conduct air monitoring for potential hazardous atmospheres as 
described in the project’s written safety plan. •Use respirators and other PPE as 
prescribed in the project’s written safety plan  

 

Job Step  Potential Hazard  Controls  
Site Setup (Continued)  Fire /Explosion • No smoking around the drill rig – MR SOP-0001 MEC Anomaly Avoidance 

 Struck by vehicles  •Follow traffic control plan •Wear high-visibility warning vests  

 Drill rig travel  •Ensure stable ground and adequate footing for machinery. Adequate ground 
preparation to support loads and accommodate waste materials. •Drill rig travel 
will be conducted with mast secured in its lowered position •Tools and equipment 
secured prior to rig movement •Only personnel seated in cab are to ride on the rig 
vehicle •Ensure clearance of overhead power lines •Use alarm or spotter when 
reversing rig  

 Illegal offsite impacts  • Excavation area checked for wetlands, endangered species, cultural/historic 
resources  

 Spread of contamination from 
contaminated drill cuttings  

•Manage cuttings in accordance with all project plans  
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Drilling Activities  Rotating machinery parts of drill rig  
 
MEC- surface/Subsurface – physical 
contact 

•Daily inspection of drill rig & equipment •Ensure appropriate guards are 
installed or suitable barriers to forewarn personnel of dangers •Personnel clear 
during set up, clear of rotating parts •Loose clothing, long hair, and jewelry to be 
safely secured •Hands or feet should not be used to move cuttings away from 
auger •Rig in neutral and augers stopped rotating before cleaning •Kill switch 
installed, clearly identified and operational •Rig placed in neutral when operator 
not at controls •Pressurized lines and hoses secured from whipping hazards 
 
Advance Drill/bore hole/DPT in one foot increments applying MR SOP 0001- 
MEC Anomaly Avoidance Procedures  

Hoisting operations  •Ensure all personnel are clear of operation to a suitable safe distance  

Overturning of drill rig  •Establish drill pad if necessary •Drill rig level and stabilized  

Securing ropes and cables  •Ensure security to stable fixture. Do not wrap around any part of the body. •Drill 
rig ropes in clean, sound condition  
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22.0 PROCESS SUPERVISOR’S STATEMENT 

I have read and understand this SOP. To the best of my knowledge, the processes 
described within this SOP can be done in a safe, healthful, and environmentally sound 
manner. I have made sure that all persons assigned to this process are qualified, have read 
and understand the requirements of this SOP, and have signed the workers statement for 
this process. I will ensure the SOP is the most recent revision. If a major change to the SOP 
is necessary, I will ensure that the processes are stopped until the SOP is revised and 
approved. If unexpected safety, health, or environmental hazards arise, I will stop 
activities, until hazards have been controlled, reduced, or eliminated to an acceptable risk 
level. 

SOP MRP 0001 PROCEDURE SUPERVISOR ACKNOWLEDGEMENT 

UXO Supervisor’s Name 
(print): Supervisor’s Signature Organization Date 
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23.0 PERSONNEL STATEMENT 

I have read this SOP and I have received adequate demonstration of the procedure, training 
to perform the process and procedure according to requirements, procedure, and guidance 
identified below. I agree to follow this SOP, unless I identify a hazard, work condition, or 
compliance issue not addressed within this SOP or encounter a situation, condition, or issue 
that, I cannot perform according to the SOP. If such a stoppage occurs, I will immediately 
notify the SUXOS, UXO Technician III, or II. Should the situation, condition, or compliance 
remain unresolved for greater than 24-hours, I shall contact the Munitions Response Safety 
Manager (619) 564-9627. 

SOP MRP – 0001 - PERSONNEL STATEMENT ACKNOWLEDGEMENT 

Personnel Name (print): Personnel Signature Organization Date 
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STANDARD OPERATING PROCEDURE 

Preparing Field Log Books 

I. Purpose 
This SOP provides general guidelines for entering field data into log books during 
site investigation and remediation activities. 

II. Scope 
This is a general description of data requirements and format for field log books.  
Log books are needed to properly document all field activities in support of data 
evaluation and possible legal activities. 

III. Equipment and Materials 
 Log book 

 Indelible pen  

IV. Procedures and Guidelines 
Properly completed field log books are a requirement for much of the work we 
perform under the Navy CLEAN contract.  Log books are legal documents and, as 
such, must be prepared following specific procedures and must contain required 
information to ensure their integrity and legitimacy. This SOP describes the basic 
requirements for field log book entries. 
 

A. PROCEDURES FOR COMPLETING FIELD LOG BOOKS 

1. Field notes commonly are kept in bound, hard-cover logbooks used 
by surveyors and produced, for example, by Peninsular Publishing 
Company and Sesco, Inc. Pages should be water-resistant and notes 
should be taken only with water-proof, non-erasable permanent ink, 
such as that provided in Sanford Sharpie permanent markers.  

2. On the inside cover of the log book the following information should 
be included: 

 Company name and address 

 Log-holders name if log book was assigned specifically to that 
person 

 Activity or location 
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 Project name 

 Project manager’s name   

 Phone numbers of the company, supervisors, emergency 
response, etc.   

3. All lines of all pages should be used to prevent later additions of text, 
which could later be questioned. Any line not used should be marked 
through with a line and initialed and dated. Any pages not used 
should be marked through with a line, the author’s initials, the date, 
and the note “Intentionally Left Blank.” 

4. If errors are made in the log book, cross a single line through the error 
and enter the correct information. All corrections shall be initialed 
and dated by the personnel performing the correction. If possible, all 
corrections should be made by the individual who made the error. 

5. Daily entries will be made chronologically. 

6. Information will be recorded directly in the field log book during the 
work activity.  Information will not be written on a separate sheet and 
then later transcribed into the log book. 

7. Each page of the log book will have the date of the work and the note 
takers initials. 

8. The final page of each day’s notes will include the note-takers 
signature as well as the date. 

9. Only information relevant to the subject project will be added to the 
log book.  

10. The field notes will be copied and the copies sent to the Project 
Manager or designee in a timely manner (at least by the end of each 
week of work being performed). 

B. INFORMATION TO BE INCLUDED IN FIELD LOG BOOKS  

1. Entries into the log book should be as detailed and descriptive as 
possible so that a particular situation can be recalled without reliance 
on the collector’s memory.  Entries must be legible and complete.  

2. General project information will be recorded at the beginning of each 
field project.  This will include the project title, the project number, 
and project staff.   

3. Scope: Describe the general scope of work to be performed each day. 

4. Weather: Record the weather conditions and any significant changes 
in the weather during the day.   

5. Tail Gate Safety Meetings: Record time and location of meeting, who 
was present, topics discussed, issues/problems/concerns identified, 
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and corrective actions or adjustments made to address concerns/ 
problems, and other pertinent information. 

6. Standard Health and Safety Procedures: Record level of personal 
protection being used (e.g., level D PPE), record air monitoring data 
on a regular basis and note where data were recording (e.g., reading 
in borehole, reading in breathing zone, etc).  Also record other 
required health and safety procedures as specified in the project 
specific health and safety plan. 

7. Instrument Calibration; Record calibration information for each piece 
of health and safety and field equipment. 

8. Personnel: Record names of all personnel present during field 
activities and list their roles and their affiliation.  Record when 
personnel and visitors enter and leave a project site and their level of 
personal protection. 

9. Communications: Record communications with project manager, 
subcontractors, regulators, facility personnel, and others that impact 
performance of the project. 

10. Time: Keep a running time log explaining field activities as they occur 
chronologically throughout the day. 

11. Deviations from the Work Plan: Record any deviations from the work 
plan and document why these were required and any 
communications authorizing these deviations. 

12. Heath and Safety Incidents: Record any health and safety incidents 
and immediately report any incidents to the Project Manager. 

13. Subcontractor Information: Record name of company, record names 
and roles of subcontractor personnel, list type of equipment being 
used and general scope of work.  List times of starting and stopping 
work and quantities of consumable equipment used if it is to be billed 
to the project. 

14. Problems and Corrective Actions: Clearly describe any problems 
encountered during the field work and the corrective actions taken to 
address these problems. 

15. Technical and Project Information: Describe the details of the work 
being performed. The technical information recorded will vary 
significantly between projects.  The project work plan will describe 
the specific activities to be performed and may also list requirements 
for note taking.  Discuss note-taking expectations with the Project 
Manager prior to beginning the field work. 

16. Any conditions that might adversely affect the work or any data 
obtained (e.g., nearby construction that might have introduced 
excessive amounts of dust into the air). 
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17. Sampling Information;  Specific information that will be relevant to 
most sampling jobs includes the following: 

 Description of the general sampling area – site name, 
buildings and streets in the area, etc. 

 Station/Location identifier 
 Description of the sample location – estimate location in 

comparison to two fixed points – draw a diagram in the field 
log book indicating sample location relative to these fixed 
points – include distances in feet. 

 Sample matrix and type 
 Sample date and time  
 Sample identifier 
 Draw a box around the sample ID so that it stands out in the 

field notes 
 Information on how the sample was collected – distinguish 

between “grab,” “composite,” and “discrete” samples 
 Number and type of sample containers collected  
 Record of any field measurements taken (i.e. pH,  turbidity, 

dissolved oxygen, and temperature, and conductivity) 
 Parameters to be analyzed for, if appropriate 
 Descriptions of soil samples and drilling cuttings can be 

entered in depth sequence, along with PID readings and other 
observations. Include any unusual appearances of the 
samples. 

 
C. SUGGESTED FORMAT FOR RECORDING FIELD DATA  

1. Use the left side border to record times and the remainder of the page 
to record information (see attached example). 

2. Use tables to record sampling information and field data from 
multiple samples. 

3. Sketch sampling locations and other pertinent information. 

4. Sketch well construction diagrams. 

V. Attachments 
Example field notes. 
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DFOW  definable feature of work 
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FTL  field team leader 

GIP  Geophysical Investigation Plan 
GIS  geographic information system 

GSV  Geophysical System Verification 

HASP  Health and Safety Plan 
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MDAS  material documented as safe 
MEC/MPPEH munitions and explosives of concern/material potentially presenting an explosive hazard  
MR  munitions response 

NSF-IH Naval Support Facility Indian Head  

PM  Project Manager 

QC  quality control 
QCP  Quality Control Plan 

SOPs  standard operating procedures 

UXO  unexploded ordnance 
UXOQCS UXO Quality Control Specialist 
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SECTION 1 

Introduction 
This Quality Control Plan (QCP) describes the QC approach and procedures for the Remedial Investigation (RI) of 
two sites at Naval Support Facility Indian Head (NSF-IH) in Indian Head, Maryland. The requirements and systems 
established in this QCP are relevant and applicable to project work performed by CH2M HILL and its 
subcontractors. The unexploded ordnance (UXO)-related QC forms (Forms 1b through 9b) referenced throughout 
this section are presented in the attachment to this plan.
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SECTION 2 

QC Organization and Responsibilities 
This section identifies key project team members and lists the QC responsibilities associated with each position 
and describes communication procedures that will be followed throughout the project. 

2.1 Project Team Members  
The organizational structure and responsibilities of the project team (refer to Worksheet # 5 of the Munitions and 
Explosives of Concern Quality Assurance Project Plan) are designed to provide project QC for the site. Those 
positions with primary QC responsibilities are described in the following paragraphs. 

2.1.1 Project Manager  
The Project Manager (PM) for this project is Dr. Margaret Kasim. The PM is responsible for overall project 
activities, including cost control, schedule control, and technical quality. In addition, the PM develops the Work 
Plan and monitors project activities to ensure compliance with project objectives and scope. The PM also 
communicates with the Navy, regulators, and the CH2M HILL team regarding project progress. 

The PM has the ultimate responsibility within the project team for producing deliverables that are technically 
adequate, satisfactory to the client, and cost-effective. To accomplish this, the PM develops an internal project 
review schedule, provides written instructions and frequent guidance to the project team, and monitors budgets 
and schedules. The PM will work with the project team to select an internal QC review team to coordinate review 
efforts, address review comments, and adjudicate technical issues. 

2.1.2 Technical Consultant 
The technical consultant for this project is Mr. John Tomik. Mr. Tomik has significant experience in the various 
technical aspects of a complex project. He is responsible for evaluating the technical merit of the work planning 
documents before field activities begin. Mr. Tomik will assist the PM in selecting an internal QC review team. 

2.1.3 UXO Quality Control Specialist/ Safety Officer  
The UXO Quality Control Specialist (UXOQCS) for this project will be “double-hated” as the UXO Quality Control 
Safety Officer (UXOSO) and will be identified before mobilizing to the field. The UXOQCS is responsible for 
implementing and administering this QCP and communicating the onsite QC program policies, objectives, and 
procedures to the project personnel and subcontractors during project meetings and informal discussions. Onsite 
technical personnel will assist the UXOQCS in monitoring, controlling, and documenting the quality of the field 
activities. Documentation related to the control of project quality, including audits and equipment check results, 
will be reviewed or prepared by the UXOQCS. The UXOQCS’ QC responsibilities include the following: 

• Developing, assessing the effectiveness of, and maintaining this QCP and related procedures 

• Reviewing and approving the qualifications of proposed technical personnel and subcontractors 

• Planning and ensuring the performance of preparatory, initial, follow-up, and completion audits for each 
definable feature of work (DFOW)  

• Identifying quality problems and verifying that appropriate corrective actions are implemented 

• Ensuring that the requisite QC records, including submittals, are generated and retained as prescribed in this 
QCP 

• Performing QC audits, as necessary, and surveillance 

• Following the responsibilities specific to munitions response (MR) operations 

In addition, the UXOQCS/UXOSO will coordinate with the PM and will report to the corporate MR Safety & Quality 
Manager if safety or quality issues are not resolved to his satisfaction by the project team. The UXOQCS has 
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authority to enforce the procedures defined in this QCP. He has the authority to stop work to ensure project 
activities comply with specifications of this QCP, the contract, and the project. This authority applies equally to all 
project activities, whether performed by CH2M HILL or its subcontractors. 

2.1.4 Corporate MR Safety & Quality Manager 
The corporate MR Safety & Quality Manager for this project is Dr. George DeMetropolis. He reviews and approves 
the Health and Safety Plans (HASPs) for MR operations and serves as the point of contact for the UXOQCS/UXOSO 
for any MR health- or safety-related issues, and may conduct MR-related project audits. He is also responsible for 
investigating MR-related accidents should any occur during the course of the project. 

2.1.5 Field Team Leader 
The field team leader (FTL) for this project will be identified before mobilizing to the field. The FTL reports to the 
PM and is responsible for coordinating field efforts, providing and maintaining field equipment and materials, 
providing shipping and packing materials, and accurately completing the daily diaries. As the lead field 
representative, the FTL is also responsible for consistently implementing QC measures at the site and for 
performing field activities in accordance with approved work plans, policies, and field procedures.  

2.1.6 QC Geophysicist  
Mr. Tamir Klaff will serve as the Project QC Geophysicist. He will be responsible for the ultimate quality of the 
digital geophysical mapping (DGM) survey data and review and acceptance of the data.  

2.2 Project Communication 
At the beginning of the project the PM will prepare written project instructions that will be distributed to all team 
members. These instructions will document project and task objectives and each team member’s responsibility in 
meeting the objectives, as well as a budget and schedule for successfully executing the work. 

Before field activity begins, a project team meeting will be held to review the concept, assumptions, objectives of 
the field approach, and the project objectives. During the field investigation phase of the project, the field teams 
will meet daily to review the status of the project and to discuss technical and safety issues. When necessary, 
other meetings will be scheduled, or the FTL will meet individually with field personnel to resolve problems.  

During the field effort, the FTL will be in regular telephone or face-to-face contact with the project team. When 
significant problems or decisions requiring additional authority occur, the FTL can immediately contact the PM for 
assistance.  

All official communications with the Navy will be channeled through the CH2M HILL PM, who will be informed on 
a daily basis of field activities being conducted.
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SECTION 3 

DFOWs and the Three-Phase Control Process  
MR-related QC will be monitored through the DFOWs using a three-phase control process.  

3.1 DFOWs 
The DFOWs for this project are divided into activities related to planning, field operations, and final project 
reports and closeout: 

1. Planning  

− Pre-Mobilization Activities: System setup for geographic information system (GIS), document 
management and control, data management, and subcontracting 

− Preparing Work Plan (WP) 

2. Field Operations  

− Site Preparation: mobilization 
− Utility clearance 
− Visual inspection of railways and buildings (UXO 9 only) 
− Vegetation removal (UXO 11 only) 
− DGM blind seeding (UXO 11 only) 
− DGM survey (UXO 11 only) 
− DGM data processing (UXO 11 only) 
− Anomaly reacquisition (UXO 11 only) 
− Intrusive investigation of DGM-identified anomalies (UXO 11 only) 
− Anomaly removal verification (UXO 11 only) 
− Demilitarization of munitions and explosives of concern/material potentially presenting an explosive 

hazard (MEC/MPPEH) (UXO 11 only) 
− Material transportation (UXO 11 only) 
− Demobilization 

3. Final Project Reports and Closeout  

− Preparing GIS maps 
− Draft and final reports: preparing and obtaining approval 
− Data archiving and project closeout 

3.2 Three Phases of Control 
The UXOQCS is responsible for ensuring that the three-phase control process, including the Preparatory Phase, 
Initial Phase, and Follow-up Phase, is implemented for each DFOW listed in this QCP, regardless of whether it is 
performed by CH2M HILL or its subcontractors. 

3.2.1 Preparatory Phase 
The Preparatory Phase culminates with the planning and design process leading up to actual field activities. 
Successful completion of the Preparatory Phase verifies that the project delivery, QC, and safety plans have been 
completed. The following actions will be performed as applicable for each DFOW: 

1. Confirm that the appropriate technical procedures are incorporated into the project WP and review 
procedures. 

2. Confirm that adequate testing is called for to ensure quality delivery. 
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3. Ensure equipment testing procedures are in place, with control limits and frequency, for each piece of 
equipment.  

4. Confirm qualifications/training of personnel and verify that roles/responsibilities are well-defined and 
communicated.  

5. Confirm that the site Health and Safety Plan adequately address the work operations and that applicable 
safety requirements have been incorporated into the plan. 

6. Discuss methods to be employed during the field activities.  

7. Confirm that any required permits and other regulatory requirements are obtained and met. 

8. Verify that lessons learned during previous similar work have been incorporated as appropriate into the 
project procedures to prevent recurrence of past problems. 

Project personnel must correct or resolve discrepancies between existing conditions and the approved 
plans/procedures identified by the UXOQCS and the team during the Preparatory Phase. The UXOQCS or designee 
must verify that unsatisfactory and nonconforming conditions have been corrected before granting approval to 
begin work. 

Results of the activity are to be documented in the Preparatory Inspection Checklist (Form 1b) specific for the 
DFOW and summarized in the Weekly QC Report. 

3.2.2 Initial Phase 
The Initial Phase occurs at the startup of field activities associated with a specific DFOW. The Initial Phase confirms 
that this QCP, other applicable Work Plan sections, and procedures are being effectively implemented and the 
desired results are being achieved.  

During the Initial Phase, the initial segment of the DFOW is observed and inspected to ensure that the work 
complies with contract and WP requirements. The Initial Phase should be repeated if acceptable levels of 
specified quality are not met. The following tasks shall be performed for each DFOW: 

1. Establish the quality of work required to properly deliver the project in accordance with contractual 
requirements. The UXOQCS will ensure that the field teams are aware of expectations associated with the 
field methods established under the Preparatory Phase by observing the initial work activities and interacting 
with the PM, Activity Manager, and responsible subcontractors’ supervisors. 

2. Resolve conflicts. The UXOQCS will guide the PM and responsible supervisor(s) in resolving conflicts. Should 
conflicts arise in establishing the baseline quality for the DFOW, the responsibility to resolve the conflict falls 
to the PM. 

3. Verify with the Health and Safety Manager that the site Health and Safety Plan was developed to ensure that 
the identified hazards adequately address field conditions. Confirm that applicable safety requirements are 
being implemented during field activities. 

Upon completion of Initial Phase activities, the results are to be documented in the Initial Phase Inspection 
Checklist (Form 2b) and the QC logbook and summarized in the Weekly QC Report. Should results be 
unsatisfactory, the Initial Phase will be rescheduled and performed again. 

3.2.3 Follow-up Phase 
Completion of the Initial Phase of QC activity leads directly into the Follow-up Phase, which addresses the routine 
day-to-day activities at the site. Inspection and audit activities associated with each DFOW are addressed in this 
plan. Specific tasks associated with the Follow-up Phase include: 

1. Inspection of the work activity to ensure work complies with the contract and WP. 
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2. Evaluation and confirmation that the quality of work is being maintained at least at the level established 
during the Initial Phase. 

3. Evaluation and confirmation that required testing is being performed in accordance with procedures 
established during the Preparatory Phase and confirmed during the Initial Phase. 

4. Confirmation that nonconforming work is being corrected promptly and in accordance with the direction 
provided by the UXOQCS. 

To conduct and document these inspections, the UXOQCS is to generate the Follow-up Phase Inspection Checklist 
(Form 3b). The Follow-up Phase inspections will be performed daily or as otherwise identified in this QCP until the 
completion of each DFOW.  

The UXOQCS is responsible for onsite monitoring of the practices and operations taking place and verifying 
continued compliance with the specifications and requirements of the contract, project, and approved project 
plans and procedures. The UXOQCS is also responsible for verifying that a daily health and safety inspection is 
performed and documented, as prescribed in the HASP (Appendix C to the overall RI Work Plan). Discrepancies 
between site practices and approved plans and procedures are to be resolved, and corrective actions for 
unsatisfactory and nonconforming conditions or practices are to be verified by the UXOQCS or a designee before 
granting approval to continue work. Follow-up Phase inspection results are to be documented in the QC logbook 
and summarized in the Weekly QC Report. 

3.2.3.1. Additional Audits 
Additional audits performed on the same DFOW may be required at the discretion of the UXOQCS. Additional 
preparatory and initial audits are generally warranted under any of the following conditions: unsatisfactory work, 
changes in key personnel, resumption of work after a substantial period of inactivity (for example, 2 weeks or 
more), or changes to the project scope of work/specifications. 

3.2.3.2. Final Acceptance Audit 
Upon conclusion of the DFOW and before closeout, the Final Acceptance Inspection must be performed to verify 
that project requirements relevant to the work are satisfied. Outstanding and nonconforming items are to be 
documented on the Final Inspection Checklist (Form 4b). Resolution of each item must be noted on the checklist. 
Contractor acceptance and closeout of each DFOW is a prerequisite to project closeout.
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SECTION 4 

Audit Procedures 
The UXOQCS is responsible for verifying compliance with this QCP through audits and surveillance. Each DFOW 
auditing procedure and responsibility is presented in Table 1 at the end of this plan. The UXOQCS or a designee is 
to inspect/audit the quality of work being performed for the DFOW. The UXOQCS or a designee is to verify that 
procedures conform to applicable specifications stated in this QCP or other applicable guidance. Identified 
deficiencies are to be communicated to the responsible individual and documented in the QC logbook and Weekly 
QC Report. Corrective actions are to be verified by the UXOQCS and recorded in the Weekly QC Report.
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SECTION 5 

Corrective/Preventive Action Procedures  
Corrective and preventive action procedures are designed to prevent quality problems and to facilitate process 
improvements, as well as identify, document, and track deficiencies until corrective action has been verified. 

5.1 Preventive Measures 
Although the entire QC program is directed toward problem prevention, certain elements of the program have 
greater potential to be proactive. The primary tool for problem prevention on this project is discussed in Section 
3.2. Should these preventive measures fail, tracking and communicating deficiencies provide a mechanism for 
preventing their recurrence. 

5.2 Continual Improvement 
Project team members at all levels are encouraged to provide recommendations for improvements in established 
work processes and techniques. The intent is to identify activities that are compliant but can be performed more 
efficiently or cost-effectively. Typical quality improvement recommendations consist of identifying an existing 
practice that should be improved and/or recommending an alternate practice that provides a benefit without 
compromising prescribed standards of quality. Project personnel are to bring their recommendations to the 
attention of project management or the QC staff through verbal or written means. However, deviations from 
established protocols are not to be implemented without prior written approval by the PM and concurrence of 
the UXOQCS. Where a staff-initiated recommendation results in a tangible benefit to the project, public 
acknowledgment is to be given by the PM. 

5.3 Deficiency Identification and Resolution 
Although deficiency identification and resolution occur primarily at the operational level, QC audits provide a 
backup mechanism to address problems that either are not identified or cannot be resolved at the operational level. 
By implementing the audit program prescribed in this QCP, the QC staff is responsible for verifying that deficiencies 
are identified, documented as prescribed herein, and corrected in a timely manner. Deficiencies identified by the 
QC staff are to be corrected by the operational staff and documented by the QC staff. 

5.4 Corrective Action Request 
A Corrective Action Request (CAR) (Form 6b) can be issued by any member of the project staff, including CH2M 
HILL and subcontractor employees. If the individual issuing the CAR is also responsible for correcting the problem, 
he or she should do so and document the results on Part B of the CAR (Form 6b). Otherwise, the CAR should be 
forwarded to the PM, who is then responsible for evaluating the validity of the request, formulating a resolution 
and prevention strategy, assigning personnel and resources, and specifying and enforcing a schedule for 
corrective actions. Once a corrective action has been completed, the CAR and supporting information are to be 
forwarded to the UXOQCS for closure. Sufficient information is to be provided to allow the QC reviewer to verify 
the effectiveness of the corrective actions. 

In addition to observing actual work operations, CARs are to be reviewed during follow-up QC audits. The 
purposes of this review are as follows: to ensure that established protocols are implemented properly; to verify 
that corrective action commitments are met; to ensure that corrective actions are effective in resolving problems; 
to identify trends within and among similar work units; and to facilitate system root cause analysis of larger 
problems. The QC staff should pay particular attention to work units that generate either an unusually large or 
unusually small number of CARs. 

The UXOQCS will determine whether a written Corrective Action Plan (CAP) (Form 7b) is necessary, based on 
whether any of the following are met: the CAR priority is high; deficiency requires a rigorous corrective action 
planning process to identify similar work product or activities affected by the deficiency; or deficiency requires 
extensive resources and planning to correct the deficiency and to prevent recurrence. The CAP is developed by a 
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PM designee and approved and signed by the PM. The CAP is to indicate whether it is submitted for informational 
purposes or for review and approval. In either event, the operational staff is encouraged to discuss the corrective 
action strategy with the QC staff throughout the process. The CAP form is included at the attachment to this QCP. 

5.5 Deficiency and Corrective Action Tracking 
Each CAR must be given a unique identification number and tracked until corrective actions have been taken and 
documented in Part B of the form and the CAR is submitted to the UXOQCS or a designee for verification and 
closure.  

5.6 Lessons Learned and Other Documentation 
The lessons learned through the deficiency management process are documented on CARs and CAPs. CARs should 
be cited in the Weekly QC Report. Minor deficiencies identified during a QC audit that are readily correctable and 
can be verified in the field are to be documented in the QC logbook and Weekly QC Report without initiating a 
CAR. Deficiencies that cannot be readily corrected are to be documented by the QC staff on a CAR and in the 
Weekly QC Report. Copies of CARs are to be referenced in and attached to the Weekly QC Report. CAPs will also 
be attached to Weekly QC Reports to document the final outcome of the deficiency. Similar or related deficiencies 
may be addressed on a single CAP.
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SECTION 6 

Records Generated  

6.1 Onsite Project File  
The UXOQCS will establish and maintain an onsite project file in accordance with the CH2M HILL corporate quality 
procedures for document control. Part of the file will be in paper format and part in digital format. The onsite files 
will be maintained in the project field office or designated field vehicle and on the UXOQCS’s laptop computer. 
The purpose of these files is to maintain a complete set of all documents, reports, certifications, and other records 
that provide information on project plans, contractual agreements, and project activities.  

The CH2M HILL Munitions Response Program enterprise, which consists of a mobile field data collection device 
used to collect form-based information of DGM operations and a centralized desktop interface and database, will 
be the repository for most of the information collected by the field team (such as daily reports). This database will 
contain information that can be easily presented and delivered through automated report production, which 
reduces the amount of actual paper in the files. The database will be backed up daily and stored in an offsite 
location. The files (in either paper or digital format) will include copies of the following: 

• Qualifications and training records of all site personnel 
• Submittals 
• Schedule and progress reports 
• Survey records 
• Conversation logs 
• Meeting minutes and agenda 
• Audit logs and schedules 
• Photo documentation 
• Site maps 
• Equipment check records 
• Nonconformance and corrective action reports 
• Daily work activity summary reports, which may include: 

− Weekly QC Report 

− Daily Health and Safety Report 

− Daily Report (including activity log) 

− Daily DGM team logs (field data sheets) 

− Reports on any emergency response actions (Explosive Ordnance Disposal personnel will handle 
emergencies on this project) 

− Equipment check records 

− Incident reports 

As the project activities progress, the UXOQCS will monitor the usefulness of the project filing system for 
information retrieval. If additional file sections are needed, the UXOQCS will expand the initial filing structure to 
include additional sections.  

6.2 Weekly QC Report  
The UXOQCS is responsible for preparing and submitting the Weekly QC Report to the PM for the project file. The 
report and any attachments are to be submitted to the PM on the first workday following the dates covered by 
the report.  
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The Weekly QC Report is to provide an overview of QC activities performed each day, including those performed 
by subcontractors. The report must present an accurate and complete picture of QC activities by reporting both 
conforming and deficient conditions, and the reports should be precise, factual, legible, and objective. Copies of 
supporting documentation, such as checklists and surveillance reports, are to be attached.  

A field QC log is to be maintained by the UXOQCS to document details of field activities during QC monitoring 
activities. At the end of each day, copies of the log entries are to be attached to the Weekly QC Report. The 
information in the field QC log provides backup information and is intended to serve as a phone log and memory 
aid in the preparation of the Weekly QC Report and for addressing follow-up questions.  

Copies of Weekly QC Reports with attachments and field QC logs no longer in use are to be maintained in the 
project QC file. Upon project closeout, all QC logs are to be included in the project QC file.
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SECTION 7 

Testing and Maintenance 
Testing and maintenance of equipment such as geophysical instruments, radios, cell phones, vehicles and 
machinery will be performed in accordance with the manufacturer’s specifications, this QCP, and all applicable 
standard operating procedures. Geophysical detection equipment will be tested daily, as specified in the 
Geophysical Investigation Plan (GIP; Attachment A).  

Test results must be documented by the individual performing the test. Testing and maintenance records 
associated with measuring and testing equipment must be generated by the individual performing the activity. 
Documentation for testing and maintenance of equipment is to be made available to the client upon request. 

The UXOQCS is responsible for ensuring that the tests are performed and that the results are summarized and 
provided with the Weekly QC Report. To track each failing test for future retesting, the failing test must be noted 
on the deficiency log. Resolution of the failing test is complete when retesting is performed and the corrective 
action is verified on the deficiency log.
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SECTION 8 

 DGM Systems Quality Control 
A QC program will be applied to the DGM operations at the site. Program elements include DGM instruments 
quality control, QC seed items, QC of DGM data and deliverables, and analog geophysical systems QC. QC program 
details are provided in the GIP included as Attachment A to the UFP-QAPP.
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SECTION 9 

Forms 
The QC forms are provided in the Attachment to this QCP. 



TABLE 1 
DFOW Auditing Procedures and Responsibilities 
Quality Control Plan for UXO 9 and UXO 11 
NSF-IH, Indian Head, Maryland 

 PAGE 1 OF 3 

DFOW with Auditable Function Responsible 
Person(s)1 Audit Procedure2 QC Phase3 Freq. of 

Audit Pass/Fail Criteria Action if Failure Occurs 

Planning  

GIS Setup 
(Pre-mobilization Activities) 

Project GIS Manager Verify GIS system has been set up and is ready for site data. PP O GIS system has been set up and is ready for site data. Do not proceed with field activities until criterion is passed. 

Document management and 
control 
(Pre-mobilization Activities) 

PM Verify appropriate measures are in place to manage and 
control project documents. 

PP O Appropriate measures are in place to manage and 
control project documents. 

Do not proceed with field activities until criterion is passed. 

Data Management  
(Pre-mobilization Activities) 

PM, MR Senior 
Geophysicist 

Verify appropriate measures are in place to manage and 
control project data. 

PP O Appropriate measures are in place to manage and 
control project data. 

Do not proceed with field activities until criterion is passed. 

Subcontracting  
(Pre-mobilization Activities) 

PM, UXOQCS Verify subcontractor qualifications, training, and licenses. PP/IP O Subcontractors’ qualifications, training, and licenses 
are up to date and acceptable. 

Ensure subcontractor provides the qualifications, training, and 
licenses or change subcontractor. 

Technical and Operational  
approach   
(Project Planning) 

PM Verify technical and operational approaches have been 
agreed on by the project team. 

PP/IP O Technical and operational approaches have been 
agreed on by project team and incorporated into the 
Work Plan. 

Do not proceed with field activities until criterion is passed. 

Geophysical System Verification 
(GSV) Work Plan preparation and 
approval (Project Planning) 

PM Verify GSV Work Plan has been prepared and approved. PP/IP O GSV Work Plan has been approved by Navy. Do not proceed with field activities until criterion is passed. 

Work Plan (Mobilization) PM Verify Work Plan has been prepared and approved. PP/IP O Work Plan has been approved by Navy. Do not proceed with field activities (excluding site mobilization) until 
criterion is passed. 

Field Operations 

Site preparation (Mobilization) UXOQCS Verify local agencies are coordinated. PP/IP O Local agencies are coordinated. Do not proceed with field activities until criterion is passed. 

Site preparation (Mobilization) UXOQCS Verify equipment has been inspected and tested. PP/IP E Equipment passes inspection and testing.  Proceed only with activities for which equipment has passed 
inspection and testing. 

Site preparation  (Mobilization) UXOQCS Verify communications and other logistical support are 
coordinated. 

PP/IP O Communications and other logistical support are 
coordinated. 

Do not proceed with field activities until criterion is passed. 

Site preparation (Mobilization) UXOQCS Verify emergency services have been coordinated. PP/IP O Emergency services are coordinated. Do not proceed with field activities until criterion is passed. 

Site preparation (Mobilization) UXOQCS Verify site-specific training is performed and acknowledged. PP/IP O Site-specific training is performed and acknowledged Do not proceed with field activities until criterion is passed. 

GSV Execution (Mobilization) QC Geophysicist Verify data quality objectives (DQOs) established in RI Work 
Plan have been accomplished. 

PP/IP O  MQOs identified in GSV Work Plan have been 
achieved 

Continue with GSV until MQOs are achieved.   

Utility Clearance Field Team Leader Verify Independent 3rd party utility clearance was 
conducted in conjunction with Miss Utility of Maryland and 
NSF-IH dig permit 

PP/IP O Independent 3rd party utility clearance, Miss Utility of 
Maryland, or NSF-IH dig permit was not conducted 

Stop activity until full compliance can be assured. 

Visual inspection of railways and 
buildings (UXO 9 only) 

 Verify operations are conducted IAW RI WP, SOPs, and APP. PP/IP/FP D Work performed  IAW RI WP, SOPs, and APP. Stop activity until full compliance can be ensured and any activities 
not performed within compliance are re-evaluated and re-performed 
if necessary. 

Vegetation Removal  
(UXO 11 only) 

 Verify operations are conducted IAW RI WP, SOPs, and APP. PP/IP/FP D Vegetation remains 6 inches above ground surface 
with a diameter less than 6 inches. 

Stop activity until full compliance can be ensured and any activities 
not performed within compliance are re-evaluated and re-performed 
if necessary. 
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DFOW with Auditable Function Responsible 
Person(s)1 Audit Procedure2 QC Phase3 Freq. of 

Audit Pass/Fail Criteria Action if Failure Occurs 

QC seed item placement (UXO 11 
only) 

UXOQCS Verify placement of QC blind seed items. PP/IP O QC seed items have been placed (average of at least 1 
seed item per 0.75 acre). 

Do not proceed with geophysical survey until criterion has been met. 

DGM Survey (UXO 11 only) QC Geophysicist Verify DGM Survey conducted IAW GIP and GSV WP. IP/FP O/D DGM Survey conducted IAW GIP. Stop activity until full compliance can be assured and any activities 
not performed within compliance are re-evaluated and re-performed 
if necessary. 

DGM Survey (UXO 11 only) QC Geophysicist Check results of QC tests performed as specified in GIP. IP/FP E QC tests must pass IAW standards determined during 
the GSV and referenced SOPs. 

If a QC test does not pass, a root-cause analysis must be performed 
and the project team must meet to discuss and determine 
appropriate action. 

DGM Survey  (UXO 11 only) QC Geophysicist Confirm that DGM survey MQOs established in RI WP are 
being met. 

FP E DGM survey MQOs are being met. If the MQOs are not being met, a root-cause analysis must be 
performed and the project team must meet to discuss and determine 
appropriate action. 

DGM Data Processing  
(UXO 11 only) 

QC Geophysicist Verify data checks specified in GIP and RI WP: PP/IP E Data checks must pass in accordance with standards 
determined during the GSV and referenced SOPs. 

If a QC test does not pass, a root-cause analysis must be performed 
and the project team must meet to discuss and determine 
appropriate action. 

QC seed item identification (UXO 
11 only) 

QC Geophysicist Verify selection of QC seed items as target anomalies. IP/FP E A target anomaly must be identified within 1 meter of 
each QC seed item. 

If a QC seed item is not selected as a target anomaly, a root-cause 
analysis must be performed, and the project team must meet to 
discuss and determine appropriate action. 

DGM target lists and maps 
complete (UXO 11 only) 

QC Geophysicist Verify generation and completeness of target lists and 
maps. 

IP/FP E Target anomaly lists, including polygon anomalies, 
have been generated and include all necessary 
information (anomaly ID, coordinates, anomaly type, 
and mV reading), and target anomaly maps are 
complete and accurate 

Do not proceed with anomaly reacquisition until criteria have been 
met. 

Anomaly Reacquisition  
(UXO 11 only) 

 Verify equipment testing has been performed and 
equipment is functional. 

IP/FP O/D/E Equipment passed functionality test as required by 
this MEC-QAPP 

Repair or replace instrument. 

Anomaly Reacquisition  
(UXO 11 only) 

 Verify work methods are established and communicated. IP/FP D Work methods are established and communicated and 
being performed in accordance with this QCP and 
SOPs 

Stop activities until the MEC-QAPP and SOPs can be followed and any 
activities not performed within compliance are re-evaluated and re-
performed, if necessary 

Intrusive investigation of DGM 
identified anomalies (UXO 11 only) 

 Verify equipment tested IAW the RI WP. IP/FP D Equipment testing performed and tests passed  Repair or replace instrument. 

Intrusive investigation of DGM 
identified anomalies (UXO 11 only) 

 Verify operations are conducted IAW Explosive Safety 
Submission, RI WP, MEC-QAPP, MEC Removal SOPs, and the 
APP: 
- Ammunition and Explosives Transportation 
 - Explosives Storage and Accountability 
 - Disposal/Demolition Operations 

 - Scrap Inspection Operations 

IP/FP D 

Work performed IAW RI WP, referenced MEC SOPs, 
and the APP. 

Stop activity until full compliance can be assured and any activities 
not performed within compliance are re-evaluated and re-performed 
if necessary 

Intrusive investigation of DGM 
identified anomalies (UXO 11 only) 

 DGM-identified targets cleared using EM61-MK2 FP D 
Not EM61 used to verify anomaly clearance. 

Stop activity until full compliance can be assured and any activities 
not performed within compliance are re-evaluated and re-performed 
if necessary 

QC seed item recovery QC Geophysicist/UXOQCS Verify recovery and removal of QC seed items. IP/FP E 
Each QC seed item has been recovered 

If a QC seed item is not recovered, a root-cause analysis must be 
performed, and the project team must meet to discuss and 
determine appropriate action. 
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DFOW with Auditable Function Responsible 
Person(s)1 Audit Procedure2 QC Phase3 Freq. of 

Audit Pass/Fail Criteria Action if Failure Occurs 

Anomaly Removal Verification 
(UXO 11 only) 

UXOQCS Verify 10% of anomalies have been cleared. FP D Anomaly signature, metal 2-inch x 2-inch or greater, 
MPPEH, MEC left within area or anomaly location 

Stop activity until full compliance can be assured and any activities 
not performed within compliance are re-evaluated and re-performed 
if necessary 

Anomaly Removal Verification  
(UXO 11 only) 

 Verify that all specifications of the discovered items 
(anomaly ID, nomenclature or description, depth, weight, 
quantity, orientation and azimuth [directional MEC only], 
filler, and disposition) have been documented within 
Munitions Response Site Information Management System. 

IP/FP D Documentation of recovered investigations findings 
are accurate. 

Receive proper or complete recovered investigation findings from 
investigation team leader and refresh documentation requirements 
to responsible parties. 

Anomaly Removal Verification  
(UXO 11 only) 

 Verify that the anomaly recovered during intrusive 
excavations is appropriate to the amplitude of the initial 
anomaly detected during the DGM. 

IP/FP D Recovered anomaly is appropriate to the amplitude of 
the initial anomaly detected during the DGM. 

Return to the location of the anomaly excavation to determine if 
additional anomalies are present. If anomalies being recovered 
continue to be inappropriate for the amplitude as detected during 
the DGM, a root-cause analysis must be performed and the project 
team must meet to discuss and determine appropriate action. 

Demilitarization of MEC/MPPEH 
(UXO 11 only) 

UXOQCS Final inspection of MEC/MPPEH. FP E All crevices and aspects of site can be visually 
inspected to verify free of explosive material 

MEC/MPPEH item is re-processed by detonation or any other 
demilitarization method outlined in the Explosive Safety Submission.  

Material Transportation (UXO 11 
only) 

 Inspection of MDAS packaging and labeling ( [1] signed 
Department of Defense Form 1348-1a within container, [1] 
onside of container, and copies sent to PM and disposal 
facility). 

FP E 

Labeling and packing of MDAS conforms to OP5 MDAS will not be shipped until it conforms to OP5 

Demobilization Field Team Leader Verify facilities-support infrastructures are dismantled and 
shipped to appropriate location and area is returned to 
original condition. 

FP O Facilities-support infrastructures are dismantled and 
shipped to appropriate location and site is returned to 
original condition. 

Ensure that all support facilities are removed and that the site is 
returned to original condition.  

Notes: 
APP = Accident Prevention Plan 
IAW  =  in accordance with 
MDAS = material documented as safe 
SOPs = standard operating procedures 

QC Phase    Frequency

1 The responsible person (if other than the UXOQCS) is the individual with whom the UXOQCS will coordinate with to ensure compliance with requirements and to verify that any necessary follow-up actions are taken. 

 
PP = Preparatory Phase  O = Once 
IP = Initial Phase   D = Daily 
FP = Follow-up Phase   W = Weekly 
      E = Each occurrence 

2 Where appropriate, a reference has been included referring the reader to a more detailed description of the procedures being audited. 
3 Documentation to be in accordance with the three-phase control process as outlined in section 3.2 of this QCP. 
 



 

 

Attachment 
QC Forms 



Form 1a:  Field Change Documentation  

Date: ____________ 

Page _______ of ________ 

Project: 

Project No.: 

Applicable Document: 

 

Change Description: 

 

 

 

 

Reason for change: 

 

 

 

 

Recommended disposition: 

 

 

 

 

Impact on present and completed work: 

 

 

 

 

Final disposition (MCB Camp Lejeune only) 

 

 

 

Request by: 

CH2M HILL Project Manager:  ___________________________________________  Date:______________ 

Approvals: 

Navy RPM:  _____________________________________  Date:______________ 



 

 

FORM 1b 
Preparatory Inspection Checklist 
(Part I) 
 
Contract No.: 

 Date: ___________ 
 

TITLE AND NO. OF TECHNICAL SECTION:  
 
 
 
 
A.  Planned Attendees:    
    
  Name  Position  Company 

    
1)     
2)     
3)     
4)     
5)     
6)     
7)     
8)     
9)     
10)     
11)     

 
B.  Submittals required to begin work:    
    
  Item  Submittal No.  Action Code 
    

1)       
2)        
3)        
4)        
5)        
6)     
7)     
8)     

 
 I hereby certify, that to the best of my knowledge and belief, that 
 the above required materials delivered to the job site are the same 
 as those submitted and approved. 

 ______________________________________________ 

 Contractor Quality Control Systems Manager 



 

 

FORM 1b (Continued) 

Preparatory Inspection Checklist 
(Part I) 

 
 
Contract No.: 

 Date: __________ 
 
 
C. Equipment to be used in executing work: 
 

1)   
2)   
3)   
4)   
5)   

 
 
D. Work areas examined to ascertain that all preliminary work has been completed:  
  
   
  
 
 
E. Methods and procedures for performing Quality Control, including specific testing requirements: 
   
  
  
 
 
 
 
The above methods and procedures have been identified from the project plans and will be performed as 
specified for the Definable Feature of Work. 
 
 
 
 ______________________________________________ 
 Contractor Quality Control Systems Manager 



 

 

FORM 1b (Continued) 

Preparatory Inspection Checklist 
(Part II) 

 
 
A. Persons in attendance: See Meeting Attendance Sheet (attached) 
 
 
B. Because of mutual understanding developed during review of preparatory outline and Contract 

Requirements: (Contract items not specifically covered during the preparatory inspection 
conference are assumed to be in strict conformance with the contract requirements.) 

 
 

  
  
  
  
  
  
  

  
  

  
  
  
  
  
  
  

  
  
  
  
  
  
  
  

 
 The items noted above constitute a memorandum of 
 mutual understanding and will be performed as 
 planned and specified. 
 
 
 
     
MEC QCS       Technical Representative 

 



Form 2a:  Corrective Action Request Form 
 
Originator:          Date:    
 
Person responsible for replying:         
 
Description of problem and when identified:        
 
             
 
Sequence of Corrective Action (CA): (Note, if no responsible person is identified, submit this 
form directly to the PM) 
 
State date, person, and action planned: 
 
             
 
             
 
             
 
             
 
             
 
CA initially approved by:        Date:     
 
Follow-up date:            
 
Final CA approval by:        Date:     
 
Information copies to:  
 
Responsible person:          
 
Field Team Leader:          
 
Project Manager:           
 



 

 

FORM 2b 
Initial Phase Check List 
 
Contract No.:  

 Date: ___________ 
 
Title and No. of Technical Section:  
 
 
 
Description and Location of Work Inspected:  
 
 
A.  Key Personnel Present:    
    
  Name  Position  Company 
    
    
    
    
    

B. Materials being used are in strict compliance with the contract plans and specifications: Yes   No   
 
 If not, explain:  
  
  
  
 
C. Procedures and/or work methods witnessed are in strict compliance with the contract specifications: Yes No ___  
 
 If not, explain:  
  
  
  
 
D. Workmanship is acceptable:         Yes   No   
 
 State where improvement is needed:  
  
  
  

E. Workmanship is free of safety violations:        Yes   No   
 
 If no, corrective action taken:  
  
  
  

 
 

           
 MEC QCS 
 



 

 

FORM 3b 
FOLLOW-UP CHECKLIST 
 
  
Date: 
Contractor:  
Contract No:       

 
Y=YES; N=NO; SEE REMARKS 
BLANK=NOT APPLICABLE  

 
 

 
WORK COMPLIES WITH CONTRACT AS 
APPROVED IN INITIAL PHASE 

 
 

  
 
IDENTIFY DEFINABLE FEATURE OF WORK, LOCATION, AND LIST PERSONNEL PRESENT 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TESTING PERFORMED & WHO PERFORMED TEST (Include number of samples and/or tests taken) 
 
 
 
 
 
 
 
 
 
 
 
 

  

QA Representative________________________ Date _________________ 

 
  
MEC QCS________________________________ Date _________________ 
 
 



 

 

FORM 4b 
Final Inspection Checklist 
(Part I) 
 

 
 

 DATE: ______________ 
CONTRACT NO.:___________________________________________________________________  
 
 
Project / Area of Inspection:  
 
 
 
 

A. DEFINABLE FEATURES OF WORK: Status of Inspection: 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 I hereby certify, that to the best of my knowledge and belief, that the work 
 inspected is complete and all materials and equipment used and work 
 performed were completed in accordance with plans submitted and approved. 

 

 

 ______________________________________________ 

 CONTRACTOR QUALITY CONTROL SYSTEMS MANAGER 
 
 
 
B. Final Acceptance is Approved, Subject to the Correction of the Punchlist Items Below: 
 

 
 
 
 
 

 



 

 

FORM 4b (Continued) 

Final Inspection Checklist 
(Part I) 

 
 
 DATE:  
CONTRACT NO.:  

 
 
 
 
A. Persons in Attendance: See Meeting Attendance Sheet (attached) 
 
 
B. Resolution of Punchlist Items: 

 
 

  
  
  
  
  
  
  

  
  

  
  
  
  
  
  
  

  
  
  

  
  
  
  



 

 

  
  
  
  
  
  
  

  
  

  
  
  
  
  
  
  

  
  
  

  
  
  
  

 
 

 The items noted above constitute a memorandum of 
 mutual understanding and work has been performed as 
 planned and specified. 
 

 
    
 MEC QCS  TECHNICAL REPRESENTATIVE 

 



 

 

FORM 4b (Continued) 

Final Inspection Checklist 
(Part II) 

 
 

MEETING ATTENDANCE LIST 
 

Meeting:  Date: 

 

Name 

 

Organization 

 

Phone Number 

   
   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 



 

FORM 5b 
INSPECTION SCHEDULE AND TRACKING FORM 
 

 
Project:  

 
Project Manager:  

 
MEC QCS:  

 

 
Reference 
Number 

 
Definable Feature of 

Work 

 
Preparatory 

 
Initial 

 
Follow-Up 

 
Completion 

 
Date 

Planned 

 
Actual 
Date 

 
Date 

Planned 

 
Actual 
Date 

 
Planned 

Begin/End 

 
Actual 
Dates 

 
Planned 

Begin/End 

 
Actual 
Dates 

 
Status 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 



 

FORM 6b 
CORRECTIVE ACTION REQUEST 
           (1)Page 7 of 2 
 

 
(2)CAR #: 

 
(3)PRIORITY: HIGH  NORMAL 

 
(4)DATE PREPARED: 

 
PART A: NOTICE OF DEFICIENCY 

 
(5)PROJECT:  
 
(6)PROJECT MANAGER:  

 
(7)MEC QCS:  

 
(8)WORK UNIT: 

 
(9)WORK UNIT MANAGER: 

 
(10)ISSUED TO (INDIVIDUAL & ORGANIZATION): 
 
(11)REQUIREMENT & REFERENCE: 
 
 
 
 
(12)PROBLEM DESCRIPTION & LOCATION: 
 
 
 
(4)CAP REQUIRED? YES NO   (14)RESPONSE DUE: 
 
(15)ISSUED BY (PRINTED NAME & TITLE): 
 
SIGNATURE:  DATE: 

 
(16)MANAGEMENT 
 CONCURRENCE: 
 

 

 



 

Form 6B (continued) 
CORRECTIVE ACTION REQUEST 
 
PART B: CORRECTIVE ACTION 

 
(17)PROPOSED CORRECTIVE ACTION/ACTION TAKEN: 
 
 
 
NOTE: SUPPORTING DOCUMENTATION MUST BE LISTED ON THE BACK OF THIS FORM AND ATTACHED. 
 
(18)PART B COMPLETED BY (NAME & TITLE): 
 
SIGNATURE:  DATE: 

 
(19)QC CONCURRENCE: 

 
 
PART C: CORRECTIVE ACTION VERIFICATION 

 
(20)CAR VERIFICATION AND CLOSE-OUT: (CHECK ONLY ONE & EXPLAIN STIPULATIONS, IF ANY) 

APPROVED FOR CLOSURE WITHOUT STIPULATIONS 
APPROVED FOR CLOSURE WITH FOLLOWING STIPULATIONS 

 
COMMENTS/STIPULATIONS: 
 
 
 
(21)CLOSED BY (PRINTED NAME & TITLE): 
 
SIGNATURE:      DATE: 

 

 



 

Form 6B (continued) 
CORRECTIVE ACTION REQUEST 
 
CORRECTIVE ACTION REQUEST (CAR) INSTRUCTION SHEET 

 
(1) MEC QCS: Verify that the total number of pages includes all attachments. 
 
(2) MEC QCS: Fill in CAR number from CAR log. 
 
(3) MEC QCS: Fill in appropriate priority category. High priority indicates resolution of deficiency requires expediting corrective action plan 

and correction of deficient conditions noted in the CAR and extraordinary resources may be required due to the deficiency’s impact on 
continuing operations. Normal priority indicates that the deficiency resolution process may be accomplished without further impacting 
continuing operations. 

 
(4) CAR Requestor: Fill in date CAR is initiated. 
 
(5) CAR Requestor: Identify project name, number, CTO, and WAD. 
 
(6) CAR Requestor: Identify Project Manager 
 
(7) CAR Requestor: Identify CQC System Manager. 
 
(8) CAR Requestor: Identify project organization, group, or discrete work environment where deficiency was first discovered. 
 
(9) CAR Requestor: Identify line manager responsible for work unit where deficiency was discovered. 
 
(10) MEC QCS: Identify responsible manager designated to resolve deficiency (this may not be work unit manager). 
 
(11) CAR Requestor: Identify source of requirement violated in contract, work planning document, procedure, instruction, etc; use exact 

reference to page and, when applicable, paragraph. 
 
(12) CAR Requestor: Identify problem as it relates to requirement previously stated. Identify location of work activities impacted by deficiency. 
 
(4) MEC QCS: Identify if Corrective Action Plan (CAP) is required. CAP is typically required where one or more of the following conditions 

apply: CAR priority is High; deficiency requires a rigorous corrective action planning process to identify similar work product or activities 
affected by the deficiency; or deficiency requires extensive resources and planning to correct the deficiency and to prevent future recurrence. 

 
(14) MEC QCS: Identify date by which proposed corrective action is due to QC for concurrence. 

 



 

 

Form 6B (continued) 
CORRECTIVE ACTION REQUEST 
 
 
(15) MEC QCS: Sign and date CAR and forward to responsible manager identified in (10) above. 
 
(16) Responsible Manager: Initial to acknowledge receipt of CAR. 
 
(17) Responsible Manager: Complete corrective action plan and identify date of correction. Typical corrective action response will include 

statement regarding how the condition occurred, what the extent of the problem is (if not readily apparent by the problem description 
statement in [12]), methods to be used to correct the condition, and actions to be taken to prevent the condition from recurring. If a CAP is 
required, refer to CAP only in this section. 

 
(18) Responsible Manager: Sign and date corrective action response. 
 
(19) MEC QCS: Initial to identify concurrence with corrective action response from responsible manager. 
 
(20) MEC QCS: Check appropriate block to identify if corrective action process is complete so that CAR may be closed. Add close-out comments 

relevant to block checked. 
 
(21) MEC QCS: Indicate document closeout by signing and dating. 



 

FORM 7b 
CORRECTIVE ACTION PLAN 

Page 11 of 1 
 

Attach clarifications and additional information as needed. Identify attached material in appropriate section of this form. 
 
PART A: TO BE COMPLETED BY PROJECT MANAGER OR DESIGNEE 

 
(1)PROJECT:  
 
(2)PROJECT MANAGER:  

 
(3)MEC QCS:  

 
(4)CAR NO(S) AND DATE(S) ISSUED: 
 
(5)DEFICIENCY DESCRIPTION AND LOCATION: 
 
 
 
 
 (6)PLANNED ACTIONS 
 
 
 
 
 

 
 (7)ASSIGNED 
 RESPONSIBILITY 

 
 (8) COMPLETION  
 DUE DATE 

 
(9)PROJECT MANAGER SIGNATURE: DATE: 

 
PART B: TO BE COMPLETED BY MEC QCS OR DESIGNEE 

 
(10)CAP REVIEWED BY: DATE: 
 
(11)REVIEWER COMMENTS: 
 
 
 
 
(12)CAP DISPOSITION: (CHECK ONLY ONE AND EXPLAIN STIPULATIONS, IF ANY) 

 APPROVED WITHOUT STIPULATIONS 
 APPROVED WITH STIPULATIONS 
 APPROVAL DELAYED, FURTHER PLANNING REQUIRED 

 
COMMENTS: 
 
 
 
 
 
(4)MEC QCS SIGNATURE: DATE: 

 

 



 

FORM 8b 
DAILY QUALITY CONTROL REPORT  
 
Contract No.: __________ 

Date: ________________Task Order No.:________Report No:_______ 

 
LOCATION OF WORK: _____________________________________________________________ 
DESCRIPTION: _____________ ____________________________________________________ 
WEATHER: (CLEAR) (FOG) (P.CLOUDY) (RAIN) (WINDY) 
TEMPERATURE: MIN °F MAX °F 
 
1. Work performed today: 
_______________________________________________________________________ 
_______________________________________________________________________ 
2. Work performed today by CH2MHILL subcontractor(s): 
_______________________________________________________________________ 
_______________________________________________________________________ 
3. Preparatory Phase Inspections performed today (include personnel present, 
specification section, drawings, plans, and submittals required for definable feature 
of work): 
_______________________________________________________________________ 
_______________________________________________________________________ 
4. Initial phase Inspections performed today (include personnel present, 
workmanship standard established, material certifications/test are completed, plans 
and drawings are reviewed): 
_______________________________________________________________________ 
_______________________________________________________________________ 
5. Follow-up Phase Inspections performed today (include locations, feature of work 
and level of compliance with plans and procedures): 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
6. List tests performed, samples collected, and results received: 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
7. Verbal instructions received (instructions given by Government representative 
and actions taken): 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 

 



 

 

8. Non-conformances/deficiencies reported: 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
9. Site safety monitoring activities performed today: 
_______________________________________________________________________ 
_______________________________________________________________________ 
10. Remarks: 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
CERTIFICATION: I certify that the above report is complete and correct and that I, or my 
representative, have inspected all work identified on this report performed by CH2M HILL 
and our subcontractor(s) and have determined to the best of my knowledge and belief that 
noted work activities are in compliance with the plans and specifications, except as may be 
noted above. 
 

MEC QCS (or designee) Signature: _______________________________________ 
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Acronyms and Abbreviations 
°C  degrees Celsius 
°F  degrees Fahrenheit 

AHA  Activity Hazard Analysis 

bpm  beats per minute 

CFR  Code of Federal Regulations 
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COC  contaminant of concern  
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SECTION 1 

Introduction  
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1.1 CH2M HILL Policy and Commitment 
1.1.1 Safe Work Policy 
It is the policy of CH2M HILL to perform work in the safest manner possible.  Safety must never be compromised.  
To fulfill the requirements of this policy, an organized and effective safety program must be carried out at each 
location where work is performed. 

CH2M HILL believes that all injuries are preventable, and we are dedicated to the goal of a safe work 
environment.  To achieve this goal, every employee on the project must assume responsibility for safety. 

Every employee is empowered to: 

• Conduct their work in a safe manner 
• Stop work immediately to correct any unsafe condition that is encountered 
• Take corrective actions so that work may proceed in a safe manner 

Safety, occupational health, and environmental protection will not be sacrificed for production. These elements 
are integrated into quality control, cost reduction, and job performance, and are crucial to our success. 

1.1.2 Health and Safety Commitment 
CH2M HILL has embraced a philosophy for health and safety excellence.  The primary driving force behind this 
commitment to health and safety is simple: employees are CH2M HILL’s most significant asset and CH2M HILL 
management values their safety, health, and welfare.  Also, top management believes that all injuries are 
preventable.  CH2M HILL’s safety culture empowers employees at all levels to accept ownership for safety and 
take whatever actions are necessary to eliminate injury.  Our company is committed to world-class performance 
in health and safety and also understands that world-class performance in health and safety is a critical element in 
overall business success. 

CH2M HILL is committed to the prevention of personal injuries, occupational illnesses, and damage to equipment 
and property in all of its operations; to the protection of the general public whenever it comes in contact with the 
Company’s work; and to the prevention of pollution and environmental degradation. 

Company management, field supervisors, and employees plan safety into each work task in order to prevent 
occupational injuries and illnesses.  The ultimate success of CH2M HILL’s safety program depends on the full 
cooperation and participation of each employee. 

CH2M HILL management extends its full commitment to health and safety excellence. 

1.1.3 Project-Specific Health, Safety, and the Environment Goals 
All management and employees are to strive to meet the project-specific Health, Safety, and the Environment 
(HSE) goals outlined below.  The team will be successful only if everyone makes a concerted effort to accomplish 
these goals.  The goals allow the project to stay focused on optimizing the health and safety of all project 
personnel and, therefore, making the project a great success. 

The Project has established 11 specific goals and objectives: 

• Create an injury-free environment 

• Have zero injuries or incidents 

• Provide management leadership for HSE by communicating performance expectations, reviewing and tracking 
performance, and leading by example 

• Ensure effective implementation of the HSP through education, delegation, and team work 

• Ensure 100 percent participation in HSE compliance 

• Continuously improve our safety performance 
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• Maintain free and open lines of communication 

• Make a personal commitment to safety as a value 

• Focus safety improvements on high-risk groups 

• Continue strong employee involvement initiatives 

• Achieve health and safety excellence 
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SECTION 2 

Applicability 
This HSP applies to: 

• All CH2M HILL personnel, including subcontractors and tiered subcontractors of CH2M HILL working on the 
site 

• All visitors to the construction site in the custody of CH2M HILL (including visitors from the client, the 
government, the public, and other staff members of any CH2M HILL company) 

This HSP does not apply to the third-party contractors, their workers, their subcontractors, their visitors, or any 
other persons not under the direct control or custody of CH2M HILL. 

This HSP defines the procedures and requirements for the health and safety of CH2M HILL personnel and visitors 
when they are physically on the work site.  The work site includes the project area (as defined by the contract 
documents) and the project offices, trailers, and facilities thereon. 

This HSP will be kept onsite during field activities and will be reviewed as necessary.  The HSP will be amended or 
revised as project activities or conditions change or when supplemental information becomes available.  The HSP 
adopts, by reference, the Enterprise-wide Core Standards and Standard Operating Procedures (SOPs), as 
appropriate.  In addition, the HSP may adopt procedures from the project Work Plan and any governing 
regulations.  If there is a contradiction between this HSP and any governing regulation, the more-stringent and 
protective requirement shall apply. 

All CH2M HILL personnel and subcontractors must sign the employee sign-off form included in this document as 
Attachment 1 to acknowledge review of this document.  Copies of the signature page will be maintained onsite 
by the Safety Coordinator (SC). 
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SECTION 3 

General Project Information 

3.1 Project Information and Background 
Project Number:  424770.PP.WP.09 and 424770.PP.WP.11 
Client:  Naval Facilities Engineering Command  
Project/Site Name:  UXO 9 Single Base Propellant Grains Spill Area, and UXO 11 the Valley.   
Site Address:  Indian Head, Maryland 
CH2M HILL Project Manager:  Margaret Kasim 
CH2M HILL Office:  WDC 
DATE HSP Prepared:  April 2013 
Date(s) of Site Work:  April through December 2013 

3.2 Site Background and Setting 
3.2.1 UXO 9 
UXO 9 is a 52-acre site in the northeastern portion of the Indian Head peninsula at the Main Installation (Figure 1). 
The site was investigated in a 1983 Initial Assessment Study (Fred C. Hart Associates Inc., 1983) under the 
Installation Restoration Program as Site 10. The report recommended No Further Action because of a low risk to 
human health and the environment from nitrocellulose. The Navy has moved the site to the Munitions Response 
Program because munitions constituents are known to be present at the site. 

The Preliminary Assessment (PA) reported that the site consists of an area where single-base propellant grains 
were spilled during transportation of the propellant by rail at the installation. Transportation of the grains started 
between 1927 and 1942 and ended in the late 1980s; the railroad line was abandoned in the late 1980s. Single-
base propellant grains were observed on the ground surface outside Building 188 during the PA. 

3.2.2 UXO 11 
UXO 11 is a 21-acre site adjacent to the Potomac River on the northwest portion of the Main Installation (Figure 
1). UXO 11 was previously listed as Installation Restoration Site 29 in the Initial Assessment Study. As reported in 
the PA, the site was a tidal marshland prior to the 1890s. In the 1890s, it was identified by the Bureau of Ordnance 
as ideal for testing guns and armor because the hills on both sides would absorb shots and potential explosions of 
new types of gun barrels. 

The site was used for developing and testing numerous ordnance items between 1891 and 1921. It also was used 
for jet propulsion research from 1940 through 1944. Various calibers of guns (1-inch through 16-inch) were 
proved at UXO 11, with various projectiles, including armor-piercing shells. Testing of cartridge cases, fuzes, 
primers, firing devices, gum implements, and powders also was conducted. In addition, UXO 11 was used to test 
steel armor plates for shipboard use. The projectiles tested ranged from 4 to 10 inches in diameter. UXO 11 also 
was used to test experimental guns, which led to modifications and improvements of the weapons. In addition, 
powder testing was performed to assess explosive force, deterioration in storage, and other characteristics. 

Since 1944, part of UXO 11 has been redeveloped as the Dashielle Marina and is used for recreational boat access 
to the Potomac River. There is also a Navy conference center at the site. The remainder of the site has been used 
for a variety of installation activities.  

See Site Map for work areas. 

3.3 Description of Tasks  
All CH2M HILL and Subcontractor employees engaging in hazardous waste or emergency response operations 
(HAZWOPER) shall receive appropriate training as required by 29 Code of Federal Regulations (CFR) 1910.120 and 
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29 CFR 1926.65 (or if required by subcontract).   Personnel who have not met these training requirements shall 
not be allowed to engage in HAZWOPER activities.  See the following tasks that fall under HAZWOPER 
requirements. 

3.3.1 HAZWOPER-regulated Tasks  
UXO 9 UXO 11 

• Utility avoidance via air knife if necessary 

• Visual inspection for propellant grains along one 
railroad track and around five buildings 

• Collection of discrete surface and subsurface soil 
samples using direct–push technology (DPT) 

• Collection of incremental surface soil samples 

• Collection of composite soil samples by direct push 

• Installation and sampling of permanent monitoring 
wells by hollow stem auger 

• In situ discrete groundwater sampling using DPT 

• Investigation-derived waste (IDW) management , 
transportation and disposal 

• Utility avoidance via air knife if necessary 

• Hand intrusive investigation of digital geophysical 
mapping (DGM) anomalies under an Explosives 
Safety Submission 

• Collection of discrete surface and subsurface soil 
samples using DPT 

• Installation and sampling of permanent 
monitoring wells by hollow stem auger 

• Collection of incremental surface soil samples 

• Collection of co-located surface water and 
sediment samples from shallow, narrow drainage 
ditch 

• IDW management, transportation and disposal 

3.3.2 Non-HAZWOPER-regulated Tasks 
Under specific circumstances, the training and medical monitoring requirements of federal or state HAZWOPER 
regulations are not applicable.  The following tasks do not involve exposure to safety or health hazards associated 
with the hazardous waste operations.   HAZWOPER training or medical requirements do not apply for the tasks 
listed below. 

TASKS CONTROLS 

• Utility locating/avoidance 

• Surveying 

• Vegetation clearance with chainsaws and chipper 
and bobcat with top grapple claw 

• DGM under ESSDR 

• Brief on hazards, limits of access, and emergency 
procedures. 

• Post areas of contamination as appropriate. 

• Perform air and soil sampling/monitoring as 
specified in this HSP. 
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SECTION 4 

Project Organization and Responsibilities  

4.1 Client 
Name:  Joseph Rail 
Phone:   202/685-3105 
Facility Contact Name:   Nicholas Carros 
Phone:   301/744-2263 

4.2 CH2M HILL 
4.2.1 Project Manager 
Name:  Margaret Kasim 
CH2M HILL Office: WDC 
Telephone Number: 703/376-5154 
Cellular Number:  703/431-8288 

The Project Manager (PM) is responsible for providing adequate resources (budget and staff) for project-specific 
implementation of the HSE management process.  The PM has overall management responsibility for the tasks 
listed below.  The PM may explicitly delegate specific tasks to other personnel, as described in sections that 
follow, but retains ultimate responsibility for completion of the following in accordance with this document: 

• Incorporate standard terms and conditions, and contract-specific HSE roles and responsibilities in contract 
and subcontract agreements (including flow-down requirements to lower-tier subcontractors). 

• Select safe and competent subcontractors by: 

− Choosing potential subcontractors based on technical ability and HSE performance; 

− Implementing the subcontractor prequalification process 

− Ensuring that acceptable certificates of insurance, including CH2M HILL as named additional insured, are 
secured as a condition of subcontract award 

− Ensuring HSE submittals, subcontract agreements, and appropriate site-specific safety procedures are in 
place and accepted prior field mobilization 

• Ensure copies of training and medical monitoring records, and site-specific safety procedures are being 
maintained in the project file accessible to site personnel. 

• Provide oversight of subcontractor HSE practices according to the site-specific safety plans and procedures. 

• Manage the site and interfacing with third parties in a manner consistent with the contract and subcontract 
agreements and the applicable standard of reasonable care. 

• Ensure that the overall, job-specific, HSE goals are fully and continuously implemented. 

• Provide visible support and motivation for HSE programs, rules, procedures, processes, and training, leading 
by example and encouraging CH2M HILL employees to take ownership of HSE issues. 

• Intervene or stop work when an unsafe condition or behavior is observed, and/or when an environmentally 
compromising condition is encountered. 

• Make available to and require CH2M HILL employees to complete required HSE training within established 
timelines and provide project numbers for such training. 
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• Consistently and even-handedly enforce HSE rules, procedures, and requirements at the office and/or on 
project work sites. 

• Promptly report all work-related HSE incidents or near misses. 

• Wear any required PPE. 

• Ensure CH2M HILL employees complete required HSE training within established timelines. 

• Conduct, cooperate, or assist with HSE incident investigations. 

• Consult with the Human Resources Delivery Partner before taking any disciplinary action (other than verbal 
counseling) associated with CH2M HILL Policy 203 and/or HSE programs rules, procedures, processes, and 
training. 

4.2.2 CH2M HILL Responsible Health and Safety Manager  
Name: Mark Orman 
CH2M HILL Office: MKE 
Telephone Number: 414/847-0597 
Cellular Number: 414/712-4138 

The RHSM is responsible for the following:  

• Review and evaluate subcontractor HSE performance using the pre-qualification process  

• Approve HSP and its revisions as well as Activity Hazard Analyses (AHAs) 

• Review and evaluate subcontractor site-specific safety procedures for adequacy before the start of 
subcontractor’s field operations 

• Support the oversight (or SC’s direct oversight) of subcontractor and tiered subcontractor HSE practices  

• Permit upgrades and downgrades in respiratory protection after reviewing analytical data 

• Conduct audits as determined by project schedule and in coordination with the PM 

• Participate in incident investigations, lessons learned, loss and near-loss reporting 

4.2.3 CH2M HILL Project Environmental Manager  
Name: Hope Wilson 
CH2M HILL Office: Atlanta 
Telephone Number: 678/530-4226 
Cellular Number: 678/656-5411 

The project environmental manager (EM) is responsible for the following:  

• Provide environmental program support in areas such as training, auditing, planning, permit tracking, and 
subcontractor oversight as needed or as specified in the project environmental plan 

• Review and evaluate qualifications for subcontractors with a history of environmental non-compliance and for 
waste transportation and disposal subcontractor 

• Evaluate any spills, releases, or environmental permit incidents for appropriate follow-up actions, 
notifications, and recordkeeping requirements 

• Provide environmental compliance and environmental management expertise and advice to the project team 
as needed during the course of the project 
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4.2.4 CH2M HILL Safety Coordinator  
Name: TBD 
CH2M HILL Office:  
Telephone Number:  
Cellular Number: 

The SC is responsible for verifying that the project is conducted safely, including the following specific obligations: 

• Verify this HSP is current and amended when project activities or conditions change 

• Verify CH2M HILL site personnel and subcontractor personnel read the HSP and sign the Employee Sign-Off 
Form before beginning field activities 

• Verify CH2M HILL site personnel have completed any required specialty training (for example, fall protection, 
confined space entry, among others) and medical surveillance as identified in this HSP 

• Verify that project files include copies of subcontractor training and medical monitoring records, and accepted 
site-specific safety procedures before the start of subcontractor’s field operations 

• Act as the project “Hazard Communication Coordinator” and perform the responsibilities outlined in the HSP 

• Act as the project “Emergency Response Coordinator” and perform the responsibilities outlined in the HSP 

• Post the Occupational Safety and Health Administration (OSHA) job-site poster; the poster is required at sites 
where project field offices, trailers, or equipment-storage boxes are established.  If the work takes place in a 
state with an OSHA State Plan, make sure the State Plan poster is posted, if required. 

• Hold and/or verify that safety meetings are conducted and documented in the project file initially and as 
needed throughout the course of the project (as tasks or hazards change) 

• Verify that project health and safety forms and permits are being used as outlined this HSP 

• Perform oversight and assessments of subcontractor HSE practices according to the site-specific safety plan 
and verify that project activity self-assessment checklists are being used as outlined this HSP 

• Coordinate with the RHSM regarding CH2M HILL and subcontractor operational performance, and third-party 
interfaces 

• Verify appropriate PPE use, availability, and training 

• Ensure that the overall, job-specific, HSE goals are fully and continuously implemented 

• Conduct accident investigations, including root cause analysis (RCA) 

• Calibrate and conduct air monitoring in accordance with the HSP; maintain all air monitoring records in 
project file; 

• Maintain HSE records and documentation 

• Facilitate OSHA or other government agency inspections including accompanying inspector and providing all 
necessary documentation and follow-up 

• Deliver field HSE training as needed based on project-specific hazards and activities 

• Consistently and even-handedly enforce HSE rules, procedures, and requirements at the office and/or on 
project work sites 

• Wear any required PPE 

• Conduct, cooperate, or assist with HSE incident investigations 

• Contact the PM and RHSM when standards of conduct or CH2M HILL Policy 203 has been violated by a 
CH2M HILL employee 
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• Contact the RHSM and PM in the event of an incident 

• When an apparent imminent danger exists, immediately remove all affected CH2M HILL employees and 
subcontractors, notify subcontractor safety representative, stop affected work until adequate corrective 
measures are implemented, and notify the PM and RHSM as appropriate 

• Document all oral health and safety-related communications in project field logbook, daily reports, or other 
records 

4.3 CH2M HILL Subcontractors 
(Reference CH2M HILL SOP HSE-215, Contracts and Subcontracts) 

Subcontractor: Utility Avoidance - ECLS 
Subcontractor Contact Name: Mike Montgomery 
Telephone:  

Subcontractor: Vegetation clearance TBD 
Subcontractor Contact Name:  
Telephone:  

Subcontractor: DGM TBD 
Subcontractor Contact Name:  
Telephone:  

Subcontractor: DPT Drilling  Parratt Wolff 
Subcontractor Contact Name: Butch Stevens  
Telephone: 800/627-7920 

Subcontractor: Hollow stem auger monitoring well installation Parratt Wolff 
Subcontractor Contact Name: Butch Stevens 
Telephone: 800/627-7920 

Subcontractor: Surveying – AB Consultants 
Subcontractor Contact Name: Amrish Patel 
Telephone: 301-306-3091 EXT 120 

Subcontractor: IDW transportation and disposal TBD 
Subcontractor Contact Name:  
Telephone:  

Subcontractor: Unexploded ordnance (UXO) contractor for avoidance and anomaly investigation 
Subcontractor Contact Name:  
Telephone:  

Subcontractors must comply with the following activities, and are responsible to: 

• Comply with all local, state, and federal safety standards 

• Comply with project and owner safety requirements 

• Actively participate in the project safety program and either hold or attend and participate in all required 
safety meetings 

• Provide a qualified safety representative to interface with CH2M HILL 

• Maintain safety equipment and PPE for their employees 

• Maintain and replace safety protection systems damaged or removed by the subcontractor’s operations 
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• Notify the SC of any accident, injury, or incident (including spills or releases) immediately and submit reports 
to CH2M HILL within 24 hours 

• Install contractually required general conditions for safety (for example, handrail, fencing, fall protection 
systems, floor opening covers) 

• Conduct and document weekly safety inspections of project-specific tasks and associated work areas 

• Conduct site-specific and job-specific training for all subcontractor employees, including review of the 
CH2M HILL HSP, subcontractor HSPs, and subcontractor AHAs and sign appropriate sign-off forms 

• Identify and implement necessary controls and corrective actions to correct unsafe conditions 

The subcontractors listed above may be required to submit their own site-specific HSP and other plans, such as 
lead or asbestos abatement compliance plans.  Subcontractors are responsible for the health and safety 
procedures specific to their work, and are required to submit their plans to CH2M HILL for review and acceptance 
before the start of field work. 

Subcontractors are also required to prepare AHAs before beginning each activity posing hazards to their 
personnel.  Each AHA shall identify the principal steps of the activity, potential health and safety hazards for each 
step, and recommended control measures for each identified hazard.  In addition, a list of the equipment to be 
used to perform the activity, inspection requirements, and training requirements for the safe operation of the 
equipment listed must be identified.   

4.4 Employee Responsibilities 
All personnel are assigned responsibility for safe and healthy operations.  This concept is the foundation for 
involving all employees in identifying hazards and providing solutions.  For any operation, individuals have full 
authority to stop work and initiate immediate corrective action or control.  In addition, each worker has a right 
and responsibility to report unsafe conditions or practices. This right represents a significant facet of worker 
empowerment and program ownership. Through shared values and a belief that all accidents are preventable, our 
employees accept personal responsibility for working safely. 

Each employee is responsible for the following performance objectives: 

• Understanding and abiding by CH2M HILL and client HSE programs, rules, procedures, processes, and training, 
including any that are project-specific 

• Completing all required HSE training made available and accessible within established timelines 

• Always wearing any required PPE 

• Intervening or stopping work for himself/herself or other CH2M HILL employees when an unsafe condition or 
behavior is encountered or observed, and/or when an environmentally compromising condition exists 

• Promptly notifying a supervisor, PM, SC, or RHSM when an unsafe condition or behavior is observed, and/or 
when an environmentally compromising condition exists 

• Promptly reporting a supervisor, PM, SC, or RHSM all work-related health, safety , and environmental 
incidents or near misses 

• Attending required project HSE pre-task briefings and meeting before performing work 

• Cooperating or assisting with HSE incident investigations 

4.4.1 Employee Authority 
Each employee on the project has the obligation and authority to shut down any perceived unsafe work, and 
during employee orientation, each employee will be informed of their authority to do so. 
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4.5 Client Contractors 
 (Reference CH2M HILL SOP HSE-215, Contracts, Subcontracts and HSE Management Practices) 

Contractor:  None expected 
Contact Name:   
Telephone:    
Contractor Task(s):   
This HSP does not cover contractors that are contracted directly to the client or the owner. CH2M HILL is not 
responsible for the health and safety or means and methods of the contractor’s work, and we must never assume 
such responsibility through our actions (such as advising on health and safety issues).  In addition to these 
instructions, CH2M HILL team members should review contractor safety plans so that we remain aware of 
appropriate precautions that apply to us. Self-assessment checklists are to be used by the SC and CH2M HILL team 
members to review the contractor’s performance only as it pertains to evaluating CH2M HILL exposure and safety. 
The RHSM is the only person who is authorized to comment on or approve contractor safety procedures. 

Health and safety-related communications with contractors should be conducted as follows: 
• Request the contractor to brief CH2M HILL team members on the precautions related to the contractor’s 

work 

• When an apparent contractor non-compliance or unsafe condition or practice poses a risk to CH2M HILL team 
members: 

− Notify the contractor safety representative 
− Request that the contractor identify and implement corrective actions 
− If necessary, stop affected CH2M HILL work until contractor corrects the condition or practice 
− Notify the client, PM, and RHSM as appropriate 

If apparent contractor non-compliance or unsafe conditions or practices are observed, inform the contractor 
safety representative (CH2M HILL’s obligation is limited strictly to informing the contractor of the observation; the 
contractor is solely responsible for identifying and implementing necessary controls and corrective actions). 

If an apparent imminent danger is observed, immediately warn the contractor employee(s) in danger and notify 
the contractor safety representative (CH2M HILL’s obligation is limited strictly to immediately warning the 
affected individual(s) and informing the contractor of the observation; the contractor is solely responsible for 
identifying and implementing necessary controls and corrective actions). 

All verbal health and safety-related communications will be documented in project field logbook, daily reports, or 
other records.
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SECTION 5 

Standards of Conduct 
All individuals associated with this project must work injury-free and drug-free and must comply with the 
following standards of conduct, this HSP, and the safety requirements of CH2M HILL. Commonly accepted 
standards of conduct help maintain good relationships between people.  They promote responsibility and self-
development.  Misunderstandings, frictions, and disciplinary action can be avoided by refraining from thoughtless 
or wrongful acts. 

5.1 Standards of Conduct Violations 
All individuals associated with this project are expected to behave in a professional manner. Violations of the 
standards of conduct would include, but not be limited to:  

• Failure to perform work  

• Inefficient performance, incompetence, or neglect of work 

• Willful refusal to perform work as directed (insubordination) 

• Negligence in observing safety regulations, poor housekeeping, or failure to report on-the-job injuries or 
unsafe conditions 

• Unexcused or excessive absence or tardiness 

• Unwillingness or inability to work in harmony with others 

• Discourtesy, irritation, friction, or other conduct that creates disharmony 

• Harassment or discrimination against another individual 

• Failure to be prepared for work by wearing the appropriate construction clothing or bringing the necessary 
tools 

• Violation of any other commonly accepted reasonable rule of responsible personal conduct 

5.2 Disciplinary Actions 
The Environmental Services Business Group (ESBG) employees, employees working on ESBG projects, and 
subcontractor employees are subject to disciplinary action for not following HSE rules and requirements.  
Potential disciplinary action is equally applicable to all employees, including managers and supervisors.  
Disciplinary action may include denial of access to the worksite, warnings, reprimands, and other actions up to 
and including termination depending on the specific circumstances. 

5.3 Subcontractor Safety Performance 
CH2M HILL should continuously endeavor to observe subcontractors’ safety performance and adherence to their 
plans and AHAs.  This endeavor should be reasonable, and include observing for hazards or unsafe practices that 
are both readily observable and occur in common work areas.  CH2M HILL is not responsible for exhaustive 
observation for hazards and unsafe practices.  CH2M HILL oversight does not relieve subcontractors of their 
responsibility for effective implementation and compliance with the established plan(s).   

5.3.1 Observed Hazard Form 
When apparent non-compliance or unsafe conditions or practices are observed, notify the subcontractor’s 
supervisor or safety representative verbally, and document using the Observed Hazard Form, included as an 
attachment to this HSP, and require corrective action.  
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If necessary, stop subcontractor’s work using the Stop Work Order Form until corrective actions are implemented 
for observed serious hazards or conditions. Update the Observed Hazard Form to document that corrective 
actions have been taken. The subcontractor is responsible for identifying and implementing necessary controls 
and corrective actions. 

5.3.2 Stop Work Order 
CH2M HILL has the authority, as specified in the contract, and the responsibility to stop work in the event any 
CH2M HILL employee observes unsafe conditions or the subcontractor fails to adhere to its safe-work practices, or 
observes a condition or practice that may result in a release or violation of an environmental requirement.  This 
authority and action does not in any way relieve the subcontractor of its responsibilities for the means and 
methods of the work or, therefore, of any corrective actions.  Failure to comply with safe work practices can be 
the basis for restriction or removal of the subcontractor staff from the job site, termination of the subcontract, 
restriction from future work, or all three. 

When an apparent imminent danger is observed, immediately stop work and alert all affected individuals.  
Remove all affected CH2M HILL employees and subcontractor staff from the danger; notify the subcontractor’s 
supervisor or safety representative; and do not allow work to resume until adequate corrective measures are 
implemented.  Notify the PM, Contract Administrator, and RHSM. 

When repeated non-compliance or unsafe conditions are observed, notify the subcontractor’s supervisor or safety 
representative and stop affected work by completing and delivering the Stop Work Order Form (attached to this 
HSP) until adequate corrective measures are implemented. Consult the Contract Administrator to determine what 
the contract dictates for actions to pursue in event of subcontractor non-compliance, including work stoppage, 
back charges, progress payments, removal of subcontractor manager, monetary penalties, or termination of 
subcontractor for cause. 

5.4 Incentive Program 
Each project team is encouraged to implement a safety incentive program that rewards workers for exhibiting 
exemplary safety behaviors. Actions that qualify are those that go above and beyond what is expected. Actions 
that will be rewarded include spotting and correcting a hazard, bringing a hazard to the attention of your 
foreman, telling your foreman about an incident, coming up with a safer way to get the work done, or stopping a 
crew member from doing something unsafe. The program will operate throughout the project, covering all 
workers. The incentive program will be communicated to all employees during the project employee orientation 
and project safety meetings. 

5.5 Reporting Unsafe Conditions/Practices 
Responsibility for effective health and safety management extends to all levels of the project and requires good 
communication between employees, supervisors, and managers.  Accident prevention requires a pro-active policy 
on near-misses, close calls, unsafe conditions, and unsafe practices.  All personnel must report any situation, 
practice, or condition that might jeopardize the safety of our projects.  All unsafe conditions or unsafe practices 
will be corrected immediately. CH2M HILL has zero tolerance of unsafe conditions or unsafe practices. 

No employee or supervisor will be disciplined for reporting unsafe conditions or practices. Individuals involved in 
reporting the unsafe conditions or practices will remain anonymous.  

The following reporting procedures will be followed by all project employees: 

• Upon detection of any unsafe condition or practice, the responsible employee will attempt to safely correct 
the condition. 

• The unsafe condition or practice will be brought to the attention of the worker’s direct supervisor, unless the 
unsafe condition or practice involves the employee’s direct supervisor. If so, the SC needs to be notified at 
once by the responsible employee. 
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• Either the responsible employee or responsible employee’s direct supervisor is responsible for immediately 
reporting the unsafe condition or practice to the SC. 

• The SC will act promptly to correct the unsafe condition or practice.  

• Details of the incident or situation will be recorded by the SC in the field logbook or use the Observed Hazard 
Form if subcontractor was involved. 
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SECTION 6 

Safety Planning and Change Management  

6.1 Daily Safety Meetings and Pre-Task Safety Plans 
Daily safety meetings are to be held with all project personnel in attendance to review the hazards posed and 
required HSE procedures and AHAs that apply for each day’s project activities.  The Pre-Task Safety Plans (PTSPs) 
serve the same purpose as these general assembly safety meetings, but the PTSPs are held between the crew 
supervisors and their work crews to focus on those hazards posed to individual work crews.    
At the start of each day’s activities, the crew supervisor completes the PTSP, provided as an attachment to this 
HSP, with input from the work crew, during their daily safety meeting.  The day’s tasks, personnel, tools and 
equipment that will be used to perform these tasks are listed, along with the hazards posed and required HSE 
procedures, as identified in the HSP and AHA.  The use of PTSPs promotes worker participation in the hazard 
recognition and control process while reinforcing the task-specific hazard and required HSE procedures with the 
crew each day.    

6.2 Change Management 
This HSP addresses all known activities and associated hazards.  As work progresses, if significant changes are 
identified that could affect health and safety at the site, coordinate with the RHSM to decide whether a HSP 
update is necessary.   

The following are examples of changes that may require a revision to the plan: 

• Change in CH2M HILL staff 
• New subcontractor to perform work 
• New chemicals brought to site for use 
• Change in scope or addition of new tasks 
• Change in contaminants of concern (COCs) or change in concentrations of COCs 
• New hazards or hazards not previously identified that are not addressed in this HSP 

6.3 Agency Inspection Guidance 
(Reference CH2M HILL SOP HSE-201, Agency Inspections and Communications) 

Agency inspections (e.g., OSHA, U.S. Environmental Protection Agency (EPA) other regulatory agencies) are on the 
rise.   CH2M HILL implements safety and environmental programs in order to ensure safety to workers, the public, 
and the environment.  This plan addresses things such as labeling containers, completing the hazard 
communication training using the attachments to this HSP, listing training requirements and PPE requirements, 
and addressing project-specific hazards.  Field personnel need to contact the RHSM to update this plan if hazards 
are encountered that are not addressed.   

SOP HSE-201 addresses agency inspections in detail, and the attached Target Zero Bulletin on Agency Inspections 
provides a good summary of the inspection process and what to do if an agency such as OSHA or EPA shows up at 
the site.   It is critical to notify the RHSM immediately if an inspector arrives (and the EM if the inspection is 
environmental-related); they can help facilitate and make additional notifications.   

Review the Target Zero Bulletin and keep it with your HSP /Environmental Plan.  Make it a topic at a safety 
meeting and keep it readily available in the event of an inspection. 

https://www.int.ch2m.com/intrnl/voffice/corp/health/Policies/SOPs/HSE_201.pdf�
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SECTION 7 

Project Hazard Analysis  
A health and safety risk analysis (Table 1) has been performed for each task.  In the order listed below, the RHSM 
considers the various methods for mitigating the hazards.  Employees are trained on this hierarchy of controls 
during their hazardous waste training and reminded of them throughout the execution of projects: 

• Elimination of the hazards (for example, use remote sampling methodology to avoid going into a confined 
space) 

• Substitution (for example, reduce exposure to vapors by using of a geoprobe instead of test pitting) 

• Engineering controls (for example, ventilate a confined space to improve air quality) 

• Warnings (for example, establish exclusion zones (EZs) to keep untrained people away from hazardous waste 
work) 

• Administrative controls (for example, implement a work-rest schedule to reduce chance of heat stress)  

• Use of PPE (for example, use of respirators when action levels are exceeded) 

The hazard controls and safe work practices are summarized in the following sections of this HSP: 

• General hazards and controls 
• Project-specific hazards and controls 
• Physical hazards and controls 
• Biological hazards and controls  
• Contaminants of concern 

7.1 Activity Hazard Analysis  
An AHA must be developed for each CH2M HILL job activity.  The AHA shall define the work tasks required to 
perform each activity, along with potential HSE hazards and recommended control measures for each hazard.  In 
addition, a list of the equipment to be used to perform the activity, inspection requirements to be performed, and 
training requirements for the safe operation of the equipment listed must be identified.  Workers are briefed on 
the AHA before performing the work and their input is solicited before, during, and after the performance of work 
to further identify the hazards posed and control measures required.  The AHA shall identify the work tasks 
required to perform each activity, along with potential HSE hazards and recommended control measures for each 
hazard.   

The following hazard controls and applicable CH2M HILL core standards and SOPs should be used as a basis for 
preparing AHAs. 

AHAs prepared for CH2M HILL activities are included as an attachment to this HSP.   

7.2 Subcontractor Activity Hazard Analysis 
CH2M HILL subcontractors are required to provide AHAs specific to their scope of work on the project for 
acceptance by CH2M HILL.  Each subcontractor shall submit AHAs for their field activities, as defined in their scope 
of work, along with their project-specific safety plan and procedures. Additions or changes in field activities, 
equipment, tools, or material used to perform work or hazards not addressed in existing AHAs requires either a 
new AHA to be prepared or an existing AHA to be revised.  
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TABLE 1 
General Activity Hazard Analysis 

Potential Hazard 

Pr
oj

ec
t 

Ac
tiv

ity
 Veg. 

clearing 
Groundwater 

Monitoring 
Well Sampling 

Hollow Stem Auger 
Drilling/ Well 
Installation 

DGM DPT Drilling, 
Water, and Soil 

Sampling 

Surface Water & 
Sediment 
Sampling 

Utility 
Avoidance 

and Surveying 

IDW 
Sampling 

Visual 
Survey for 
Propellant 

Grains 

Anomaly 
Investigation 

and Avoidance 
Support 

Biological Hazards X X X X X X X X X X 

Chainsaws X          

Chemical Hazard  X X  X X  X  X 

Drilling    X  X      

Drum Handling  X X  X   X   

Drum Sampling        X   

Explosives Usage or Munitions 
Response 

         X  

Field Vehicles X X X X X X X X X X 

Groundwater Sampling  X   X      

Hand & Power Tools  X X X X X  X X  X 

Knife Use  X X  X      

Manual Lifting  X X X X X X X X  X 

MEC/MMPEH X X X X X X X  X X 

Noise  X X X  X     X 

Portable Generators  X  X       

Pressurized Lines/Equipment   X  X      

Pressure Washing Equipment/ 
Decontamination 

 X X X X  X    

Temperature Extremes X X X X X X X X X X 

Ultraviolet Light exposure 
(sunburn) 

X X X X X X X X X X 

Utilities (underground/ 
overhead) 

  X  X  X   X 

Vacuum Truck (air knife for 
utility locate) 

      X    

 MEC/MMPEH – munitions and explosives of concern/material potentially presenting an explosive hazard 
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SECTION 8 

General Hazards and Controls 
This section discusses safe work practices and control measures used to reduce or eliminate potential hazards.  It 
is a summarized list of requirements.  Always consult the appropriate CH2M HILL SOP to ensure all requirements 
are implemented.   

8.1 Bloodborne Pathogens 
(Reference CH2M HILL SOP HSE-202, Bloodborne Pathogens) 

Exposure to bloodborne pathogens may occur when rendering first aid or cardiopulmonary resuscitation (CPR), or 
when coming into contact with landfill waste or waste streams containing potentially infectious material (PIM).   

Employees trained in first-aid/CPR or those exposed to PIM must complete CH2M HILL’s 1-hour bloodborne 
pathogens computer-based training module annually.  When performing first-aid/CPR, the following shall apply: 

• Observe universal precautions to prevent contact with blood or other PIMs. Where differentiation between 
body fluid types is difficult or impossible, consider all body fluids to be potentially infectious materials. 

• Always wash your hands and face with soap and running water after contacting PIMs. If washing facilities are 
unavailable, use an antiseptic cleanser with clean paper towels or moist towelettes. 

• If necessary, decontaminate all potentially contaminated equipment and surfaces with chlorine bleach as 
soon as possible.  Use one part chlorine bleach (5.25 percent sodium hypochlorite solution) diluted with 10 
parts water for decontaminating equipment or surfaces after initially removing blood or other PIMs.  Remove 
contaminated PPE as soon as possible before leaving a work area. 

CH2M HILL will provide exposed employees with a confidential medical examination should an exposure to PIM 
occur. This examination includes the following procedures: 

• Documenting the exposure 
• Testing the exposed employee's and the source individual's blood (with consent) 
• Administering post-exposure prophylaxis 

8.2 Chemical Storage 
The following are general guidelines for storing chemicals and other hazardous materials: 

• Keep acids away from bases 

• Keep oxidizers (nitric acid, nitrates, peroxides, chlorates) and organics away from inorganic reducing agents 
(metals) 

• Keep flammables and corrosives in appropriate storage cabinets 

• Do not store paper or other combustibles near flammables 

• Use secondary containment and lipped shelving that is secured 

• Have a fire suppression system available 

8.2.1 Storage of Flammable/Combustible Liquids 
• Only approved containers and portable tanks shall be used for storage and handling of flammable and 

combustible liquids. 

• Approved safety cans shall be used for the handling and use of flammable liquids in quantities of 5 gallons (19 
liters) or less.  Do not use plastic gas cans. 
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• For quantities of 1 gallon (3.78 liters) or less, the original container may be used for storage and use of 
flammable liquids. 

• Flammable or combustible liquids shall not be stored in areas used for stairways or normally used for the 
passage of people. 

8.2.2 Indoor Storage of Flammable/Combustible Liquids 
• No more than 25 gallons (95 liters) of flammable or combustible liquids shall be stored in a room outside of an 

approved storage cabinet. 

• Quantities of flammable and combustible liquids in excess of 25 gallons (95 liters) shall be stored in an 
acceptable or approved cabinet. 

• Cabinets shall be conspicuously lettered: "FLAMMABLE: KEEP FIRE AWAY." 

• Not more than 60 gallons (228 liters) of flammable or 120 gallons (456 liters) of combustible liquids shall be 
stored in any one storage cabinet. Not more than three such cabinets may be located in a single storage area. 

8.2.3 Outside Storage of Flammable/Combustible Liquids 
• Storage of containers (not more than 60 gallons [228 liters] each) shall not exceed 1,100 gallons (4180 liters) 

in any one area. No area shall be within 20 feet (6.1 meters) of any building. 

• Storage areas shall be graded to divert spills away from buildings and surrounded by an earthen dike. 

• Storage areas may not be located near a storm drain.  Overflow and spills must be diverted away from storm 
drains or surface waters. 

• Storage areas shall be free from weeds, debris, and other combustible materials. 

• Outdoor portable tanks shall be provided with emergency vent devices and shall not be closer than 20 feet 
(6.1 meters) to any building. 

• Signs prohibiting smoking shall be posted around the storage area. 

8.2.4 Storage of Hazardous Waste 
• All facilities storing ignitable and combustible liquids and hazardous wastes must be designed, constructed, 

maintained, and operated to minimize the possibility of a fire, explosion, or any release of hazardous 
constituents. 

• Flammable wastes should be stored more than 50 feet from the property line. 

8.3 Driving Safety 
Follow the guidelines below when operating a vehicle: 

• Refrain from using a cellular phone while driving.  Pull off the road, put the vehicle in park and turn on 
flashers before talking on a cellular phone. 

• Never operate a personal digital assistant or other device with e-mail, internet, or text messaging function 
while driving a vehicle. 

• Obey speed limits; be aware of blind spots or other hazards associated with low visibility. Practice defensive 
driving techniques, such as leaving plenty of room between your vehicle and the one ahead of you. 

• Do no drive while drowsy. Drowsiness can occur at any time, but is most likely after 18 hours or more without 
sleep. 

• Maintain focus on driving.  Eating, drinking, smoking, adjusting controls can divert attention from the road.  
Take the time to park and perform these tasks when parked rather than while driving. 
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• Ensure vehicle drivers are familiar with the safe operation of vehicles of the type and size to be operated.  
Large vehicles such as full-size vans and pick-ups have different vision challenges and handling characteristics 
than smaller vehicles. 

8.4 Electrical Safety 
(Reference CH2M HILL SOP HSE-206, Electrical Safety) 

Below are the hazard controls and safe work practices to follow when using electrical tools, extension cords, 
and/or other electrical-powered equipment or when exposed to electrical hazards.  Ensure the requirements of 
the referenced SOP are followed: 

• Only qualified personnel are permitted to work on unprotected energized electrical systems. 

• Only authorized personnel are permitted to enter high-voltage areas. 

• CH2M HILL employees who might from time to time work in an environment influenced by the presence of 
electrical energy must complete Awareness Level Electrical Safety Training located on the CH2M HILL Virtual 
Office (VO). 

• Do not tamper with electrical wiring and equipment unless qualified to do so. All electrical wiring and 
equipment must be considered energized until lockout/tagout procedures are implemented. 

• Inspect electrical equipment, power tools, and extension cords for damage before use. Do not use defective 
electrical equipment; remove from service. 

• CH2M HILL has selected ground fault circuit interrupters (GFCIs) as the standard method for protecting 
employees from the hazards associated with electric shock. 

− GFCIs shall be used on all 120-volt, single-phase 15 and 20-amphere receptacle outlets that are not part of 
the permanent wiring of the building or structure. 

• An assured equipment grounding conductor program may be required under the following scenarios: 

− GFCIs cannot be utilized. 
− Client requires such a program to be implemented. 
− Business group decides to implement program in addition to GFCI protection. 

• Extension cords must be equipped with third-wire grounding.  Cords passing through work areas must be 
covered, elevated, or protected from damage.  Cords should not be routed through doorways unless 
protected from pinching.  Cords should not be fastened with staples, hung from nails, or suspended with wire. 

• Electrical power tools and equipment must be effectively grounded or double-insulated and Underwriters 
Laboratory-approved. 

• Operate and maintain electric power tools and equipment according to manufacturers' instructions. 

• Maintain safe clearance distances between overhead power lines and any electrical conducting material 
unless the power lines have been de-energized and grounded, or where insulating barriers have been 
installed to prevent physical contact. Maintain at least 10 feet (3 meters) from overhead power lines for 
voltages of 50 kilovolts (kV) or less, and 10 feet (3 meters) plus 0.4 inches (1.0 cm) for every 1 kV over 50 kV.  

• Temporary lights shall not be suspended by their electric cord unless designed for suspension.  Lights shall be 
protected from accidental contact or breakage. 

• Protect all electrical equipment, tools, switches, and outlets from environmental elements. 

8.5 Field Vehicles 
• Field vehicles may be personal vehicles, rental vehicles, fleet vehicles, or project vehicles. 
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• Maintain a first aid kit, bloodborne pathogen kit, and fire extinguisher in the field vehicle at all times. 

• Use a rotary beacon on vehicle if working adjacent to active roadway.  

• Familiarize yourself with rental vehicle features prior to operating the vehicle: 

− Vision fields and blind spots  
− Vehicle size 
− Mirror adjustments 
− Seat adjustments 
− Cruise control features, if offered 
− Pre-program radio stations and global positioning system, if equipped  

• Always wear seatbelt while operating vehicle. 

• Adjust headrest to proper position. 

• Tie down loose items if using a van or pick-up truck. 

• Close car doors slowly and carefully.  Fingers can get pinched in doors. 

• Park vehicle in a location where it can be accessed easily in the event of an emergency. If not possible, carry a 
phone. 

• Have a designated place for storing the field vehicle keys when not in use.  

• Ensure back-up alarms are functioning, if equipped.  Before backing a vehicle, take a walk around the vehicle 
to identify obstructions or hazards.  Use a spotter when necessary to back into or out of an area. 

• See the Vehicle Accident Guidance attached to this HSP, if a vehicle incident is experienced in a rental or fleet 
vehicle. 

8.6 Fire Prevention 
(Reference CH2M HILL SOP HSE-403, Hazardous Material Handling) 

Follow the fire prevention and control procedures listed below. 

8.6.1 Fire Extinguishers and General Fire Prevention Practices 
• Fire extinguishers shall be provided so that the travel distance from any work area to the nearest extinguisher 

is less than 100 feet (30.5 meters). When 5 gallons (19 liters) or more of a flammable or combustible liquid is 
being used, an extinguisher must be within 50 feet (15.2 meters).  Extinguishers must:  

− be maintained in a fully charged and operable condition 
− be visually inspected each month 
− undergo a maintenance check each year 

 

• The area in front of extinguishers must be kept clear. 

• Post “Exit” signs over exiting doors, and post “Fire Extinguisher” signs over extinguisher locations. 

• Combustible materials stored outside should be at least 10 feet (3 meters) from any building. 

• Solvent waste and oily rags must be kept in a fire resistant, covered container until removed from the site. 

• Keep areas neat.  Housekeeping is important.  

8.6.2 Dispensing of Flammable/Combustible Liquids 
• Areas in which flammable or combustible liquids are dispensed in quantities greater than 5 gallons (22.7 

liters) (shall be separated from other operations by at least 25 feet (7.6 meters). 
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• Drainage away from storm drains or surface waters or other means of containment shall be provided to 
control spills. 

• Adequate natural or mechanical ventilation shall be provided to maintain the concentration of flammable 
vapor at or below 10 percent of the lower flammable limit. 

• Dispensing of flammable liquids from one container to another shall be done only when containers are 
electrically interconnected (bonded). 

• Dispensing flammable or combustible liquids by means of air pressure on the container or portable tanks is 
prohibited. 

• Dispensing devices and nozzles for flammable liquids shall be of an approved type. 

8.7 General Practices and Housekeeping  
The following are general requirements applicable to all portions of the work: 

• Perform site work during daylight hours whenever possible.   

• Maintain good housekeeping at all times in all project work areas. 

• Establish common paths of travel and keep them free from the accumulation of materials. 

• Keep access to aisles, exits, ladders, stairways, scaffolding, and emergency equipment free from obstructions. 

• Provide slip-resistant surfaces, ropes, or other devices to be used. 

• Designate specific areas for the proper storage of materials.  

• Store tools, equipment, materials, and supplies in an orderly manner. 

• Neatly store scrap and unessential materials or remove them from the work area as work progresses. 

• Provide containers for collecting trash and other debris and remove it at regular intervals. 

• Clean up all spills quickly. Clear oil and grease from walking and working surfaces. 

• Review the safety requirements of each job you are assigned to with your supervisor. You are not expected to 
perform a job that may result in injury or illness to yourself or to others. 

• Familiarize yourself with, understand, and follow jobsite emergency procedures. 

• Do not fight or horseplay while conducting the firm’s business. 

• Do not use or possess firearms or other weapons while conducting the firm’s business. 

• Report unsafe conditions or unsafe acts to your supervisor immediately. 

• Report emergencies, occupational illnesses, injuries, vehicle accidents, and near misses immediately. 

• Do not remove or make ineffective safeguards or safety devices attached to any piece of equipment. 

• Report unsafe equipment, defective or frayed electrical cords, and unguarded machinery to your supervisor. 

• Shut down and lock out machinery and equipment before cleaning, adjustment, or repair. Do not lubricate or 
repair moving parts of machinery while the parts are in motion. 

• Do not run in the workplace. 

• When ascending or descending stairways, use the handrail and take one step at a time. 

• Do not apply compressed air to any person or clothing. 

• Do not wear steel taps or shoes with metal exposed to the sole at any CH2M HILL project location. 
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• Do not wear finger rings, loose clothing, wristwatches, and other loose accessories when within arm’s reach of 
moving machinery. 

• Remove waste and debris from the workplace and dispose of in accordance with federal, state, and local 
regulations. 

• Note the correct way to lift heavy objects (secure footing, firm grip, straight back, lift with legs), and get help 
if needed. Use mechanical lifting devices whenever possible. 

• Check the work area to determine what problems or hazards may exist. 

8.8 Hazard Communication  
(Reference CH2M HILL SOPs HSE-107, Hazard Communication and HSE-403, Hazardous Material Handling) 

The hazard communication coordinator is to perform the following: 

• Complete an inventory of chemicals brought on site by CH2M HILL using the chemical inventory form included 
as an attachment to this HSP. 

• Confirm that an inventory of chemicals brought on site by CH2M HILL subcontractors is available. 

• Request or confirm locations of material safety data sheets (MSDSs) from the client, contractors, and 
subcontractors for chemicals to which CH2M HILL employees potentially are exposed. 

• Before or as the chemicals arrive on site, obtain an MSDS for each hazardous chemical and include on the 
chemical inventory sheet (attached to this HSP) and add the MSDS to the MSDS attachment section of this 
HSP. 

• Label chemical containers with the identity of the chemical and with hazard warnings, and store properly.. 

• Give employees required chemical-specific hazardous communication training using the chemical-specific 
training form included as an attachment to this HSP.. 

• Store all materials properly, giving consideration to compatibility, quantity limits, secondary containment, fire 
prevention, and environmental conditions. 

8.9 Knife Use 
Open-bladed knives (for example, box cutters, utility knives, pocket knives, machetes, and multi-purpose tools 
with fixed blades such as a Leatherman) are prohibited at worksites except where the following three conditions 
are met: 

• The open-bladed knife is determined to be the best tool for the job 

• An approved AHA or written procedure is in place that covers the necessary safety precautions (work 
practices, PPE, and training) 

• Knife users have been trained and follow the AHA. 

8.10 Lighting 
Lighting shall be evaluated when conducting work inside buildings, confined spaces, or other areas/instances 
where supplemental light may be needed (e.g., work before sunrise or after sunset).  A light meter can be used to 
evaluate the adequacy of lighting.  The following are common requirements for lighting and the conditions/type 
of work being performed: 

• While work is in progress outside construction areas shall have at least 33 lux (lx). 

• Construction work conducted inside buildings should be provided with at least 55 lx light. 



SECTION 8—6BGENERAL HAZARDS AND CONTROLS 

 8-7 

• The means of egress shall be illuminated with emergency and non-emergency lighting to provide a minimum 
11 lx measured at the floor.  Egress illumination shall be arranged so that the failure of any single lighting unit, 
including the burning out of an electric bulb, will not leave any area in total darkness. 

8.11 Manual Lifting  
(Reference CH2M HILL SOP HSE-112, Manual Lifting)  

Back injuries are the leading cause of disabling work, and most back injuries are the result of improper lifting 
techniques or overexertion. Use the following procedures to mitigate the hazards associated with lifting: 

• When possible, the task should be modified to minimize manual lifting hazards. 

• Lifting of loads weighing more than 40 pounds (18 kilograms) shall be evaluated by the SC using the Lifting 
Evaluation Form contained in SOP HSE-112. 

• Using mechanical lifting devices, such as forklifts; cranes, hoists, and rigging; hand trucks; and trolleys is the 
preferred means of lifting heavy objects. 

• Personnel shall seek assistance when performing manual lifting tasks that appear beyond their physical 
capabilities. 

• In general, the following steps must be practiced when planning and performing manual lifts: Assess the 
situation before you lift; ensure good lifting and body positioning practices; and ensure good carrying and 
setting down practices. 

• All CH2M HILL workers must have training in proper manual lifting training either through the New Employee 
Orientation or through Manual Lifting module located on the VO. 

8.12 Personal Hygiene 
Good hygiene is essential for personal health and to reduce the potential of cross-contamination when working 
on a hazardous waste site.  Implement the following: 

• Keep hands away from nose, mouth, and eyes during work. 
• Keep areas of broken skin (chapped, burned, etc.) covered.  
• Wash hands with soap and water prior to eating, smoking, or applying cosmetics. 

8.13 Shipping and Transportation of Hazardous Materials 
(Reference CH2M HILL SOP HSE-417, Hazardous Materials Transportation) 

The U.S. Department of Transportation (USDOT) has specific regulations governing shipping of hazardous 
materials (also called dangerous goods).  Chemicals brought to the site might be defined as hazardous materials 
by the USDOT.  Hazardous wastes that may be shipped offsite are also defined as hazardous materials by USDOT.  
Other wastes may also be USDOT hazardous materials.  To confirm whether a material or a waste is a USDOT-
classified hazardous material, check with the ESBG Waste Coordinator (Lisa Schwan/ATL), the project EM, or the 
CH2M HILL Dangerous Goods Shipping Coordinators (John Blasco/BAO or Rob Strehlow/MKW).  

All personnel who perform shipment of hazardous materials, including receiving hazardous materials, preparing 
profiles or manifests, packaging hazardous wastes, labeling, or transporting hazardous materials by road, are 
called HazMat employees (note CH2M HILL cannot transport hazardous wastes by public road).  HazMat 
employees must receive CH2M HILL online training in shipping dangerous goods.  CH2M HILL’s online Dangerous 
Goods Shipping course can be found on the CH2M HILL HSSE website.   

All hazardous materials that are shipped (e.g., via Federal Express) or are transported by road must be properly 
identified, labeled, packed, and documented by trained personnel.  If the material is a product that is being 
shipped (e.g., calibration gas), use the HazMat ShipRight tool on the CH2M HILL VO (under Company Resources – 
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Online Shipping). Contact the Dangerous Goods Shipping coordinators, the ESBG Waste Coordinator, or the 
project EM for additional information.   

49 CFR 172 requires that all hazmat employees be aware of potential transportation security concerns.  Hazardous 
materials security is addressed in CH2M HILL’s Hazardous Materials SOP (HSE-403). The following points are 
provided as an overview of security measures to increase awareness of this important matter: 

• It is essential that each employee understand the security risks involved with transporting hazardous 
materials.  

• All transporters of hazardous materials must be prequalified by a Contracts Administrator who will evaluate 
the carrier’s safety rating, security measures, and employee screening procedures. 

• When shipping hazardous materials, check driver credentials and ask about shipping details. 

• When receiving a hazardous materials shipment, inspect packages for signs of tampering or damage to the 
contents. Verify the drivers and company information on the form with the driver. 

• If there is suspicious or unusual behavior (e.g., driver without credentials, evasive answers) or any 
discrepancies identified, do not offer or accept the shipment, and immediately notify the project manager or 
the RHSM.  

Employees responsible for shipping hazard materials must also review the CH2M HILL Transportation Security 
Plan (HSE-417 Appendix A). 

8.14 Substance Abuse 
(Reference CH2M HILL SOP HSE-105, Drug-Free Workplace) 

Employees who work under the influence of controlled substances, drugs, or alcohol may prove to be dangerous 
or otherwise harmful to themselves, other employees, clients, the company, the company’s assets and interests, 
or the public.  CH2M HILL does not tolerate illegal drug use, or any use of drugs, controlled substances, or alcohol 
that impairs an employee’s work performance or behavior.   

Prohibitions onsite include: 

• Use or possession of intoxicating beverages while performing CH2M HILL work 
• Abuse of prescription or nonprescription drugs 
• Use or possession of illegal drugs or drugs obtained illegally 
• Sale, purchase, or transfer of legal, illegal or illegally obtained drugs 
• Arrival at work under the influence of legal or illegal drugs or alcohol 

Drug and/or alcohol testing is applicable under CH2M HILL Constructors, Inc. and munitions response projects 
performed in the United States.  In addition, employees may be required to submit to drug and/or alcohol testing 
as required by clients.  When required, this testing is performed in accordance with SOP HSE-105, Drug-Free 
Workplace.  Employees who are enrolled in drug or alcohol testing are required to complete annual training 
located on the CH2M HILL VO. 
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SECTION 9 

Project-specific Hazard Controls 
This section provides safe work practices and control measures used to reduce or eliminate potential hazards.  
These practices and controls are to be implemented by the party in control of either the work or the particular 
hazard.  Each person onsite is required to abide by the hazard controls.  Always consult the appropriate 
CH2M HILL SOP to ensure all requirements are implemented.  CH2M HILL employees and subcontractors must 
remain aware of the hazards affecting them regardless of who is responsible for controlling the hazards.  CH2M 
HILL employees and subcontractors who do not understand any of these provisions should contact the RHSM for 
clarification.  

9.1 Chainsaws 
(Reference CH2M HILL SOP HSE-210, Hand and Power Tools) 

Below are the hazard controls and safe work practices to follow when working around or operating chainsaws.  
Ensure the requirements in the referenced SOP are followed. 

9.1.1 Equipment 
Only chainsaws equipped with a spark arrestor and fully functioning chain brake or “safety chain” shall be used. 
The following safety equipment shall be readily available while operating a chainsaw: 

• Chainsaw operator’s manual 
• Fully stocked first aid kit 
• Multipurpose fire extinguisher 
• Grounded extension cord approved for outdoor use and GFCI for electrical-powered chainsaws 
• Approved safety gasoline container and funnel or flexible nozzle for refueling gasoline-powered chainsaws 
• Sledge hammer and non-metallic wedges when necessary to prevent pinching of the chain 

9.1.2 PPE Requirements  
The following PPE shall be worn while operating chainsaws: 

• Safety glasses with side shields and face shield to prevent injury from wood chips, sawdust, or other flying 
objects 

• Hard hat with properly fitted suspension to prevent head injury from falling debris 

• Steel-toed safety shoes or boots to prevent foot injury from falling objects and accidental contact with the 
moving chain 

• Hearing protection to prevent permanent damage to hearing. Ear muffs or plugs will have a decibel noise 
reduction rating assigned to them. The higher the rating, the greater the protection offered. 

• Non-leather, fabric work gloves to prevent hand injury from abrasions, splinters and cuts 

• Clothing that is well-fitted and free of loose edges that could become entangled in the saw 

• Protective chaps or leggings that cover the area from the groin to about 2 inches (5.08 cm) above the ankles 
should be used. These chaps are made from synthetic fabrics that are designed to prevent the running saw 
chain from coming in contact with your legs.  

9.1.3 Safe Operation 
The following safe operation guidelines shall be followed regardless of the purpose for using a chainsaw: 

• Inspect the chainsaw prior to use. 



HEALTH AND SAFETY PLAN-INDIAN HEAD UXO SITES 9 AND 11 

9-2 

• Hold chainsaw firmly with both hands, with thumbs and fingers encircling both chain saw handles. 

• Stand slightly to the left side of the saw, out of the plane of the cutting chain and guide bar to reduce the risk 
of injury in the event of a kickback. 

• Position saw so that it is between the waist and mid-chest level. Overreaching or cutting above the mid-chest 
height shall be avoided. 

• Maintain a full throttle setting while cutting. Chainsaws are designed to be run at full speed. 

• Always be aware of what is in the saw’s downward path after the cut. 

• Do not attempt to cut material that is larger than the guide bar of the saw. 

• Avoid cuts that will cause the chainsaw to jam. Always cut into the compression wood first until the cut starts 
to close,. then cut from the other side toward the compression cut. 

• Use a non-metallic wedge to prevent the compression cut jamming on the blade. 

• Chainsaws are designed to feed themselves into the wood and require only light pressure to cut efficiently. If 
extra force is required to keep cutting, the chain requires sharpening. Additional signs of a dull chain include a 
saw that is cutting crooked, results in fine sawdust instead of chips, or the smell of burnt wood. Do not use a 
dull chain. 

• Bystanders and helpers shall be kept at a safe distance from operation. 

• Do not operate a chainsaw when fatigued and. take frequent breaks. 

• Work slowly and don’t rush.  

• Make sure a fire extinguisher is present at all times when operating the chainsaw in forest or brushy areas.  

9.1.4 Refueling the Engine 
Refueling must occur on paved flat surfaces not within 100' of explosive buildings. The fuel for gasoline-powered 
chainsaws shall be mixed in accordance with the manufacturer's recommendations as outlined in the chainsaw 
operator’s manual. Fuel shall be stored and transported in an approved safety container. The following 
precautions should also be followed: 

• The engine shall be shut off and allowed to cool before refueling; never refuel a hot engine. 
• A fire extinguisher shall be present during fueling and refueling. 
• Smoking around fueling or refueling operations shall be prohibited. 
• A funnel or a flexible nozzle shall be used to avoid spilling fuel on the engine. 

9.2 Drilling Safety  
(Reference CH2M HILL SOP HSE-204, Drilling) 

Below are the hazard controls and safe work practices to follow when working around or performing drilling.  
Ensure the requirements in the referenced SOP are followed. 

• The drill rig is not to be operated in inclement weather. 

• The driller is to verify that the rig is properly leveled and stabilized before raising the mast. 

• Personnel should be cleared from the sides and rear of the rig before the mast is raised. 

• The driller is not to drive the rig with the mast in the raised position. 

• The driller must check for overhead power lines before raising the mast.  Maintain a minimum distance of 10 
feet (3 meters) between mast and overhead lines (<50 kV) and an additional 0.4 inch for every 1 kV over 50kV.  
Verify the voltage of nearby overhead power lines to determine the minimum distance. 
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• If the project site is suspected of MEC contamination, requirements of the Explosives Usage and Munitions 
Response (MR) SOP HSE-610 shall be followed.  MEC items include UXO, discarded military munitions, MPPEH, 
chemical warfare materials, munitions constituents, and contaminated soil or groundwater.  "Down-hole" 
avoidance support may be required to prevent accidental contact with UXO.  Safety requirements will be 
based on the risk assessment identified within the MR (safety) Opportunity Risk Evaluation.   

• Personnel should stand clear before rig startup. 

• The driller is to verify that the rig is in neutral when the operator is not at the controls. 

• Become familiar with the hazards associated with the drilling method used (cable tool, air rotary, hollow-stem 
auger, etc.). 

• Do not wear loose-fitting clothing, watches, etc., that could get caught in moving parts. 

• Do not smoke or permit other spark-producing equipment around the drill rig. 

• The drill rig must be equipped with a kill wire or switch, and personnel are to be informed of its location. 

• Be aware and stand clear of heavy objects that are hoisted overhead. 

• The driller is to verify that the rig is properly maintained in accordance with the drilling company's 
maintenance program. 

• The driller is to verify that all machine guards are in place while the rig is in operation. 

• The driller is responsible for housekeeping (maintaining a clean work area). 

• The drill rig should be equipped with at least one fire extinguisher.  

• If the drill rig comes into contact with electrical wires and becomes electrically energized, do not touch any 
part of the rig or any person in contact with the rig, and stay as far away as possible.  Notify emergency 
personnel immediately. 

• Use the drilling self-assessment checklist attached to this HSP to evaluate drilling operations. 

9.3 Drum and Portable Tank Handling 
Below are the hazard controls and safe work practices to follow when overseeing the movement of drums or 
when handling drums: 

• Ensure that personnel are trained in proper lifting and moving techniques to prevent back injuries. 

• Ensure drum or tank bungs and lids are secured and are labeled before moving. 

• Ensure that drums and tanks remain covered except when removing or adding material or waste. Covers 
and/or lids will be properly secured at the end of each workday. 

• Provide equipment to keep the operator removed from the drums to lessen the likelihood of injury.  Such 
equipment might include: a drum grappler attached to a hydraulic excavator, a small front-end loader, which 
can be either loaded manually or equipped with a bucket sling, a rough terrain forklift, roller conveyor 
equipped with solid rollers, or drum carts designed specifically for drum handling. 

• Make sure the vehicle selected has sufficient rated load capacity to handle the anticipated loads and can 
operate smoothly on the available road surface. 

• Ensure there are appropriately designed Plexiglas cab shields on loaders, backhoes, etc., when handling drums 
containing potentially explosive materials. 

• Make sure equipment cabs are supplied with fire extinguishers, and should be air-conditioned to increase 
operator efficiency. 
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• Supply operators with appropriate respiratory protective equipment when needed. 

• Ensure that drums are secure and are not in the operator's view of the roadway. 

• Prior to handling, warn all personnel about hazards of handling. 

• Before moving anything, determine the most appropriate sequence in which the various drums, portable 
tanks, and other containers should be moved (e.g. small containers may have to be removed first to permit 
heavy equipment to enter and move the drums. 

• Keep overpack drums and an adequate volume of absorbent near areas where minor spills may occur. 

• Use containers or overpacks that are compatible with the waste or materials. 

• Provide drums containing liquids or hazardous waste with secondary containment and do not locate them 
near a stormwater inlet or conveyance.  

• Allow enough aisle space between drum pallets and between drums and other equipment that the drums can 
be easily accessed (at least 2 to 3 feet) by fire control equipment and similar equipment.. 

• Make sure that a spill kit is available in drum or tank storage areas (or where liquids are transferred from one 
vessel to another). 

9.4 Drum Sampling Safety 
Personnel are permitted to handle and/or sample drums containing certain types of waste (drilling waste, IDW, 
and waste from known sources) only.  Handling or sampling drums with unknown contents requires a plan 
revision or amendment approved by the RHSM.  The following control measures will be taken when sampling 
drums: 

• Minimize transportation of drums. 

• Sample only labeled drums or drums from a known waste stream. 

• Do not sample bulging or swollen drums.  Contact the RHSM. 

• If drums contain, or potentially contain, flammable materials, use non-sparking tools to open. 

• Use the proper tools to open and seal drums. 

• Reseal bung holes or plugs whenever possible. 

• Avoid mixing incompatible drum contents. 

• Sample drums without leaning over the drum opening. 

• Transfer/sample the content of drums using a method that minimizes contact with material. 

• Use the PPE and perform air monitoring as specified in the PPE and Site Monitoring sections of this HSP. 

• Take precautions to prevent contaminated media from contacting the floor or ground, such as having plastic 
under the sampling area, having a spill kit accessible during sampling activities. 

• If transferring/sampling drums containing flammable or combustible liquids, make sure drums and liquid 
transfer equipment are grounded and bonded to reduce the potential of a static discharge. 

9.5 Groundwater Sampling/Water Level Measurements 
Below are the hazard controls and safe work practices to follow when personnel or subcontractors are performing 
groundwater sampling and/or water level measurements.   
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• Full coolers are heavy.  Plan in advance to have two people available at the end of the sampling effort to load 
full coolers into vehicles.  If two people won’t be available, use several smaller coolers instead of fewer large 
ones.  

• Wear the appropriate PPE when sampling, including safety glasses, nitrile gloves, and steel toe boots (see PPE 
section of this HSP). 

• Monitor headspace of wells prior to sampling to minimize any vapor inhalation (refer to the “Site Monitoring” 
section of this HSP). 

• Use caution when opening well lids.  Wells may contain poisonous spiders and hornet or wasp nests. 

• Use the appropriate lifting procedures (see CH2M HILL SOP HSE-112) when unloading equipment and 
sampling at each well. 

• Avoid sharp edges on well casings. 

• If dermal contact occurs with groundwater or the acid used in sample preservation, immediately wash all 
affected skin thoroughly with soap and water. 

• Avoid eating and drinking on site and during sampling. 

• Use ear plugs during sampling if sampling involves a generator. 

• Store all purge water in containers and transport to the appropriate storage area. 

• Use two people to transport full coolers/containers whenever possible.  If two people are not available use a 
dolly to move coolers.  If the coolers weigh more than 40 pounds, Attachment 1 of the HSE-112, Manual 
Lifting, shall be completed by the SC.    If the coolers weigh more than 50 pounds, they should never be lifted 
by one person. 

9.6 Hand and Power Tools 
(Reference CH2M HILL, SOP HSE-210, Hand and Power Tools) 

Below are the hazard controls and safe work practices to follow when personnel or subcontractors are using hand 
and power tools.  Ensure the requirements in the referenced SOP are followed: 

• Inspect tools before use and tag and remove damaged tools from service. 

• Use hand tools for their intended use and operate in accordance with manufacturer’s instructions and design 
limitations. 

• Maintain all hand and power tools in a safe condition. 

• Use PPE (such as gloves, safety glasses, earplugs, and face shields) when exposed to a hazard from a tool. 

• Do not carry or lower a power tool by its cord or hose. 

• Plug portable power tools into GFCI-protected outlets. 

• Portable power tools will be Underwriters Laboratories-listed and have a three-wire grounded plug or be 
double-insulated. 

• Disconnect tools from energy sources when they are not in use, before servicing and cleaning them, and when 
changing accessories (such as blades, bits, and cutters). 

• Safety guards on tools must remain installed while the tool is in use and must be promptly replaced after 
repair or maintenance has been performed. 

• Store tools properly in a place where they will not be damaged or come in contact with hazardous materials. 
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• If a cordless tool is connected to its recharge unit, make sure both pieces of equipment conform strictly with 
electrical standards and manufacturer’s specifications. 

• Tools used in an explosive environment must be rated for work in that environment (that is, intrinsically safe, 
spark-proof, etc.). 

• Working with manual and pistol-grip hand tools may involve highly repetitive movement, extended elevation, 
constrained postures, and/or awkward positioning of body members (for example, hand, wrist, arm, shoulder, 
neck, etc.).  Consider alternative tool designs, improved posture, the selection of appropriate materials, 
changing work organization, and sequencing to prevent muscular, skeletal, repetitive motion, and cumulative 
trauma stressors. 

9.6.1 Machine Guarding 
• Ensure that all machine guards are in place to prevent contact with drive lines, belts, chains, pinch points or 

any other sources of mechanical injury. 

• Unplug jammed equipment only when equipment has been shut down, all sources of energy have been 
isolated, and equipment has been locked/tagged and tested. 

• Maintenance and repair of equipment that results in the removal of guards or would otherwise put anyone at 
risk requires lockout of that equipment before beginning work. 

9.7 Portable Generator Hazards 
(Reference CH2M HILL SOP HSE-206, Electrical Safety) 

• Portable generators are useful when temporary or remote electric power is needed, but they also can be 
hazardous. The primary hazards to avoid when using a generator are carbon monoxide (CO) poisoning from 
the toxic engine exhaust, electric shock or electrocution, and fire.  

• NEVER use a generator indoors or in similar enclosed or partially-enclosed spaces. Generators can produce 
high levels of CO very quickly. When you use a portable generator, remember that you cannot smell or see 
CO. Even if you can’t smell exhaust fumes, you may still be exposed to CO.  

• If you start to feel sick, dizzy, or weak while using a generator, get to fresh air RIGHT AWAY.  DO NOT DELAY. 
The CO from generators can rapidly lead to full incapacitation and death.  

• If you experience serious symptoms, get medical attention immediately. Inform project personnel that CO 
poisoning is suspected. If you experienced symptoms while indoors, have someone call the fire department to 
determine when it is safe to re-enter the building.  

• Follow the instructions that come with your generator. Locate the unit outdoors and away from doors, 
windows, and vents that could allow CO to come indoors. 

• Ensure the generator is grounded in accordance with the manufacturer’s operation manual.  

• Keep the generator dry and do not use in rain or wet conditions. To protect from moisture, operate it on a dry 
surface under an open, canopy-like structure. Dry your hands if wet before touching the generator.  

• Plug appliances directly into the generator. Or, use a heavy duty, outdoor-rated extension cord that is rated 
(in watts or amps) at least equal to the sum of the connected appliance loads. Check that the entire cord is 
free of cuts or tears and that the plug has all three prongs, especially a grounding pin.  

• Most generators come with GFCIs.  Test the GFCIs daily to make sure they are working 

• If the generator is not equipped with GFCI-protected circuits, plug a portable GFCI into the generator and plug 
appliances, tools and lights into the portable GFCI. 

• Never store fuel near the generator or near any sources of ignition.  
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• Before refueling the generator, turn it off and let it cool down. Gasoline spilled on hot engine parts could 
ignite. 

9.8 Pressure-washing Operations 
Below are the hazard controls and safe work practices to follow when working around or performing pressure 
washing.   

• Only trained, authorized personnel may operate the high-pressure washer. 

• Follow manufacturer’s safety and operating instructions. 

• Inspect pressure washer before use and confirm deadman trigger is fully operational 

• Always point the wand at the work area. 

• Never tie the trigger down. 

• Never point the wand at yourself or another worker. 

• Make sure the wand measures at least 42 inches (1.1 meters) from the trigger to the tip and use greater than 
10 degree tips. 

• The operator must maintain good footing. 

• Non-operators must remain a safe distance from the operator.  

• No unauthorized attachment may be made to the unit.  

• Do not modify the wand.  

• All leaks or malfunctioning equipment must be repaired immediately or the unit taken out-of-service.  

• Wear oolycoated Tyvek or equivalent, 16-inch-high steel-toed rubber boots, safety glasses, hard hat with face 
shield, and inner and outer nitrile gloves, at a minimum. 

9.9 Traffic Control 
(Reference CH2M HILL SOP HSE-216, Traffic Control) 

The following precautions must be taken when working around traffic, and in or near an area where traffic 
controls have been established by a subcontractor.  Ensure the requirements in the referenced SOP are followed. 

• Exercise caution when exiting traveled way or parking along street – avoid sudden stops, use flashers, etc. 

• Park in a manner that will allow for safe exit from vehicle, and where practicable, park vehicle so that it can 
serve as a barrier. 

• All personnel working adjacent to traveled way or within work area must wear reflective/high-visibility safety 
vests. 

• Wear eye protection to protect from flying debris. 

• Remain aware of factors that influence traffic-related hazards and required controls – sun glare, rain, wind, 
flash flooding, limited sight-distance, hills, curves, guardrails, width of shoulder (i.e., breakdown lane), etc. 

• Always remain aware of an escape route (e.g., behind an established barrier, parked vehicle, guardrail, etc).  

• Always pay attention to moving traffic – never assume drivers are looking out for you. 

• Work as far from traveled way as possible to avoid creating confusion for drivers.  

• When workers must face away from traffic, a “buddy system” should be used, where one worker is looking 
towards traffic.  
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• When working on highway projects, obtain a copy of the contractor’s traffic control plan.  

• Work area should be protected by a physical barrier – such as a K-rail or Jersey barrier. 

• Review traffic control devices to ensure that they are adequate to protect your work area. Traffic control 
devices should: 1) convey a clear meaning, 2) command respect of road users, and 3) give adequate time for 
proper traffic response. The adequacy of these devices are dependent on limited sight distance, proximity to 
ramps or intersections, restrictive width, duration of job, and traffic volume, speed, and proximity. 

• Either a barrier or shadow vehicle should be positioned a considerable distance ahead of the work area. The 
vehicle should be equipped with a flashing arrow sign and truck-mounted crash cushion. All vehicles within 40 
feet (12.2 meters) of traffic should have an orange flashing hazard light atop the vehicle. 

• Except on highways, flaggers should be used when: 1) two-way traffic is reduced to using one common lane; 
2) driver visibility is impaired or limited; 3) project vehicles enter or exit traffic in an unexpected manner; or 4) 
the use of a flagger enhances established traffic warning systems.  

• Use lookouts when physical barriers are not available or practical. The lookout continually watches 
approaching traffic for signs of erratic driver behavior and warns workers.  

• Park vehicles at least 40 feet (12.2 meters) away from the work zone and traffic. Minimize the amount of time 
that you will have your back to oncoming traffic.  

• CH2M HILL workers who work in and around roadways and who are exposed to public vehicular traffic should 
complete the traffic control training module on the VO. 

9.10 Utilities (underground) 
An assessment for underground utilities must be conducted where there is a potential to contact underground 
utilities or similar subsurface obstructions during intrusive activities.  Intrusive activities include excavation, 
trenching, drilling, hand augering, soil sampling, or similar activities.  

The assessment must be conducted before any intrusive subsurface activity

1. A background and records assessment of known utilities or other subsurface obstructions. 

 and must include at least the 
following elements: 

2. Contacting and using the designated local utility locating service. 

3. Conducting an independent field survey to identify, locate, and mark potential underground utilities or 
subsurface obstructions.  Note:  This is independent of, and in addition to, any utility survey conducted by the 
designated local utility locating service above. 

4. A visual survey of the area to validate the chosen location. 

When any of these steps identifies an underground utility within 5 feet (1.5 meters) of intrusive work, non-
aggressive means must be used to physically locate the utility before a drill rig, backhoe, excavator or other 
aggressive method is used. 

Aggressive methods are never allowed within 2 feet of an identified high risk utility (see paragraph below).  

Any deviation from these requirements must be approved by the RHSM and the PM.  

9.10.1 Background and Records Assessment of Known Utilities  
Identify any client- or location-specific permit and/or procedural requirements (e.g., dig permit or intrusive work 
permit) for subsurface activities.  For military installations, contact the Base Civil Engineer and obtain the 
appropriate form to begin the clearance process. 

Obtain available utility diagrams and/or as-built drawings for the facility.   
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Review locations of possible subsurface utilities including sanitary and storm sewers, electrical lines, water supply 
lines, natural gas lines, fuel tanks and lines, communication lines, lighting protection systems, etc.  Note: Use 
caution in relying on as-built drawings because they are rarely 100 percent accurate. 

Request that a facility contact with knowledge of utility locations review and approve proposed locations of 
intrusive work. 

9.10.2 Designated Local Utility Locating Service 
Contact your designated local utility locating service (e.g., Dig-Safe, Blue Stake, One Call) to identify and mark the 
location of utilities. Call 811 in the United States or go to www.call811.com to identify the appropriate local 
service group.  Contacting the local utility locating service is a legal requirement in most jurisdictions. 

9.10.3 Independent Field Survey (Utility Locate) 
The organization conducting the intrusive work (CH2M HILL or subcontractor) shall arrange for an independent 
field survey to identify, locate, and mark any potential subsurface utilities in the work area.  This survey is in 
addition to any utility survey conducted by the designated local utility locating service.  

The independent field survey provider shall select the most appropriate instrumentation/technique or 
combinations of instrumentation/techniques to identify subsurface utilities based on experience and expertise, 
types of utilities anticipated to be present, and specific site conditions.   

A CH2M HILL or subcontractor representative must be present during the independent field survey to observe the 
utility locate and verify that the work area and utilities have been properly identified and marked. If there is any 
question that the survey was not performed adequately or the individual was not qualified, then arrangements 
must be made to obtain a qualified utility locate service to re-survey the area.   Obtain documentation of the 
survey and clearances in writing and signed by the party conducting the clearance.  Maintain all documentation in 
the project file. 

If the site owner (military installation or client) can provide the independent field survey, CH2M HILL or the 
subcontractor shall ensure that the survey includes: 

• Physically walking the area to verify the work location and identify, locate, and mark underground utility 
locations 

• Having qualified staff available and instrumentation to conduct the locate 

• Agreeing to document the survey and clearances in writing 

Should any of the above criteria not be met, CH2M HILL or the subcontractor must arrange for an alternate 
independent utility locate service to perform the survey. 

The markings from utility surveys must be protected and preserved until the markings are no longer required.  If 
the utility location markings are destroyed or removed before intrusive work begins or is completed, the PM, SC, 
or designee must notify the independent utility locate service or the designated local utility locating service to 
resurvey and remark the area. 

9.10.4 Visual Assessment before and during Intrusive Activities 
Perform a “360 degree” assessment.  Walk the area and inspect for utility-related items such as valve caps, 
previous linear cuts, patchwork in pavement, hydrants, manholes, utility vaults, drains, and vent risers in and 
around the dig area.   

The visual survey shall include all surface landmarks, including manholes, previous liner cuts, patchwork in 
pavement, pad-mounted transformers, utility poles with risers, storm sewer drains, utility vaults, and fire 
hydrants.   

If any unanticipated items are found, conduct further research before initiating intrusive activities and implement 
any actions needed to avoid striking the utility or obstruction.  

http://www.call811.com/�
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9.10.5 Subsurface Activities within 5 feet of an Underground Utility or if there is 
Uncertainty 

When aggressive intrusive activities will be conducted within 5 feet (1.5 meters) of an underground utility or 
when there is uncertainty about utility locations, locations must be physically verified by non-aggressive means 
such as air or water knifing, hand digging, or human-powered hand-augering.  Non-conductive tools must be used 
if electrical hazards may be present. If intrusive activities are within 5 feet (1.5 meters) and parallel to a marked 
existing utility, the utility location must be exposed and verified by non-aggressive methods every 100 feet (30.5 
meters).  Check to see if the utility can be isolated during intrusive work.  

9.10.6 Intrusive Activities within 2 feet of an Underground Utility 
Use non-aggressive methods (hand digging, vacuum excavation, etc.) to perform intrusive activities within 2 feet 
of a high risk utility (i.e., a utility that cannot be de-energized or would cause significant impacts to 
repair/replace).  Hazardous utilities shall be de-energized whenever possible. 

9.10.7 Spotter  
A spotter shall be used to monitor for signs of utilities during advancement of intrusive work (e.g., sudden change 
in advancement of auger or split spoon, presence of pea gravel or sand in soils, presence of concrete or other 
debris in soils, refusal of auger or excavating equipment).  If any suspicious conditions are encountered, stop work 
immediately and contact the PM or RHSM to evaluate the situation.  The spotter must have a method to alert an 
operator to stop the intrusive activity (e.g., air horn, hand signals). 

9.11 Utilities (overhead) 
9.11.1 Proximity to Power Lines 
No work is to be conducted within 50 feet (15.2 meters) of overhead power lines without first contacting the 
utility company to find out the voltage of the system. No aspect of any piece of equipment is to be operated 
within 50 feet (15.2 meters) of overhead power lines without first making this determination. 

Operations adjacent to overhead power lines are PROHIBITED unless one of the following conditions is 
satisfied: 

• Power has been shut off; positive means (such as lockout) have been taken to prevent the lines from being 
energized; lines have been tested to confirm the outage; and the utility company has provided a signed 
certification of the outage. 

• The minimum clearance from energized overhead lines is shown in the table below, or the equipment will be 
repositioned and blocked to ensure that no part, including cables, can come within the minimum clearances 
shown in the table. 

MINIMUM DISTANCES FROM POWER LINES 

Power Lines Nominal System Kv Minimum Required Distance, Feet (Meters) 

0-50 10  (3.0) 

50-200 15  (4.6) 

201-350 20  (6.1) 

351-500 25  (7.6) 

501-750 35  (10.7) 

751-1,000 45  (13.7) 

Over 1,000 Established by utility owner/operator or by a 
professional engineer in electrical power 
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transmission/distribution 

(These distances have been determined to eliminate the potential for arcing based on the line 
voltage.) 

• The power line(s) has been isolated through the use of insulating blankets that have been properly placed by 
the utility. If insulating blankets are used, the utility will determine the minimum safe operating distance; get 
this determination in writing with the utility representative's signature. 

• All inquiries regarding electric utilities must be made in writing and a written confirmation of the 
outage/isolation must be received by the PM before the start of work. 

9.12 Unknown or Suspect Objects/Materials 
If unknown or suspect objects/materials are encountered (i.e. exposed or partially buried drums, biological waste, 
cylinders, munitions of explosive concern (except during anomaly investigation task) , unexpected 
stained/discolored soil) are encountered during site operations, ongoing activities shall be immediately 
suspended. CH2M HILL or subcontractor personnel encountering unknown or suspect objectsmaterials shall: 

1. secure the area and identify the location of the object/material to the extent possible, without causing bodily 
injury to yourself or others and without disturbing the object,  

2. evacuate the work area,  

3. immediately notify the project manager/HSM of the encountered condition and 

4. not provide additional disturbance or otherwise handle the suspect object/material.  

The site supervisor or SC shall contact the Project Manager and the HSM to evaluate potential hazards associated 
with the specific situation encountered. The project team will then address the need for the use of special 
procedures, engineering controls, PPE or specialized subcontract personnel to safely mitigate the situation. 

9.13 Vacuum Trucks 
An air knife may be used for utility clearance, using a vacuum truck.  When CH2M HILL personnel are exposed to 
vacuum truck operations, the following safe work practices/hazard controls shall be implemented. 

• A pre-operational check should be performed on the vacuum truck before use.  Operators must be familiar 
with the operator's manual.   

• Operators of vacuum trucks should be trained and familiar with the equipment.  At least one person should 
be operating the boom and one person signaling and assisting the boom operator. 

• Hoses and lines should be checked for fraying and connections checked for leakage before use.  Proper 
selection of hose diameter and type of hose (smooth bore hose vs. corrugated hose) is vital before the job is 
performed. 

• The amount of force produced by a vacuum truck can kill hose operators.  If an 8-inch hose gets stuck to your 
body at 27 inches mercury, it can be fatal.  All trucks should be equipped with an emergency release which 
the hose operator or assistant can initiate if a worker gets sucked into a hose.  A remote release, manual 
release near the truck and an inline "T" should be present on the truck.  The inline "T" should be installed 
between the very last section of hose and the working section of hose.  The cord that releases the in-line relief 
should be tethered to the hose handler’s belt, or a watch buddy should be nearby holding the cord and ready 
to relieve in the event of an emergency.  Operators should never attempt to check for suction in the vacuum 
hose with any part of their body. 

• Tanks on vacuum trucks are a confined space.  Before the tank is opened and anyone enters a confined space, 
an assessment should be performed. 
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• The truck should always be grounded before use.  The static electricity produced when sucking materials into 
the system can produce a spark and ignite anything in the tank or hose.  Use of a grounding wire will prevent 
static electric explosions.  Vacuum trucks should not be used to pump mixtures with a flash point less than 
140 degrees or less - this is an accepted industry standard - refer to the operator’s manual for more 
information.   

• When positioning truck to work, be extra cautions of personnel and other equipment located next to truck. 

• Wet and dry material should not be mixed in the tank.   

• When swinging the boom, change directions slowly. 

• Do not load the dump body of the truck carrying the dumpable vacuum truck tank beyond rated capacity.   Be 
aware of possible load surge when turning or braking. 

9.14 MEC Avoidance, Clearance, and Recovery Supports 
(Reference CH2M HILL SOP HSE-610, Explosives Usage and Munitions Response 

MEC items consist of UXO, discarded military munitions, and munitions constituents. 

MEC avoidance, clearance, or recovery support will be performed throughout the duration of the investigative 
intrusive activities. The MEC contractor will provide a written work (SOP) and safety plan (which will include an 
AHA or equivalent) that will be developed in accordance with the approved Explosives Safety Submission or 
accepted industry (Department of Defense and U.S. Army Corps of Engineers) standards.  These plans must be 
reviewed and accepted by the CH2M HILL MR Safety & Quality Manager before work begins.  With the 
concurrence of the CH2M HILL PM, minor pen and ink changes to these plans are authorized.  If changes are 
required as a result of the identification of previously unknown hazards, then a complete review of the entire 
document is warranted. 

Naval Support Facility Indian Head’s specific instructions for environmental investigation activities is to stop work 
if an explosive-loaded/visibly contaminated item is discovered, and the following steps shall be taken in 
accordance with the NAVEODTECHDIV, Explosive Ordnance Disposal Procedures (Attachment 11), Technical 
Manual 60A-1-1-15, dated April 4, 1994

• Stop all intrusive operations. 

: 

• Do not touch, move or dig near or around suspected ordnance. 
• Evacuate the area and gather in the designated safe area. 
• Identify the area on a map or by terrain feature. 
• Report immediately to: 301-744-7012; if no answer, call 301-744-1111. 

Following the above procedures, the onsite Senior UXO Supervisor shall notify the Navy and the CH2M HILL PM.  

Points of Contact 

Remedial PM 

Joe Rail, P.E. 

Naval Facilities Engineering Command 
Washington 

1314 Hardwood Street, SE 

Washington D.C., 20374 

Phone: (202) 685-3105 / 3279 

E-mail: joseph.rail@navy.mil  

Environmental Officer 

Nick Carros 

Naval Support Facility Indian Head Indian 
Head, MD 20640-5035 

Phone: (301) 744-2263 

E-mail: nicholas.carros@navy.mil 

CH2M HILL PM 

Margaret Kasim 

15010 Conference Center Drive 

Suite 200 

Chantillyn, VA 20151 

Phone: 703-376-5154 

E-mail: 
Margaret.Kasim@CH2M.com 

 

mailto:joseph.rail@navy.mil�
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The requirements of this section shall be followed by CH2M HILL employees who could be exposed to hazards 
associated with MEC activities, regardless of the company performing the MEC operation. These requirements 
also pertain to MEC avoidance subcontractor personnel when CH2M HILL is providing oversight. 

• Before the beginning of daily activities on an MR site, all personnel will attend a daily MR safety briefing 
provided by the Senior UXO Supervisor or the UXO Safety Officer  

• Only qualified UXO Technicians or Explosive Ordnance Disposal personnel will locate and identify MEC items. 

• Only qualified Explosive Ordnance Disposal personnel will handle, remove, transport, store, or dispose of MEC 
items. 

• Personnel knowledgeable of MEC safety precautions must observe these precautions at all times. They must 
also advise others in the vicinity of proper precautions for the protection of all personnel in an MEC danger 
area. 

• MEC must not be moved, disturbed, or handled by CH2M HILL personnel or any subcontractor. Operations in 
the vicinity of MEC should only be conducted after a complete work plan, including emergency procedures, 
has been established. 

• Electronic equipment capable of emitting electromagnetic radiation (radios, cellular phones) shall not be 
activated in the vicinity of known or suspect electrically initiated MEC. 

• Ordnance must be approached from the side, avoiding the forward and rear ends. Munitions may contain an 
ejection hazard, shaped charge explosive jet hazard, rocket motor, or fuzing sensitive to movement. 

• Unnecessary personnel will not be allowed to remain near MEC. 

• All munitions items should always be considered to be armed and dangerous. 

• Fired ammunition or MEC should not be assumed to be safe. 

• Souvenirs may not be collected. 

Note: Before any drilling or direct push work along the railroad tracks takes place, fill material must be 
removed with non-sparking tools down to natural ground surface to confirm no propellant grains will be 
contacted during the drilling process.   
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SECTION 10 

Physical Hazards and Controls 
Physical hazards include exposure to temperature extremes, sun, noise, and radiation.  If you encounter a physical 
hazard that has not been identified in this plan, contact the RHSM so that a revision to this plan can be made. 

10.1 Noise 
(Reference CH2M HILL SOP HSE-108, Hearing Conservation) 

CH2M HILL is required to control employee exposure to occupational noise levels of 85 decibels, A-weighted, 
(dBA) and above by implementing a hearing conservation program that meets the requirements of the OSHA 
Occupational Noise Exposure standard, 29 CFR 1910.95.  A noise assessment may be conducted by the RHSM or 
designee based on the potential of project activities to emit noise above 85 dBA and also considering the 
frequency and duration of the task.   

• Areas or equipment emitting noise at or above 90dBA shall be evaluated to determine feasible engineering 
controls.  When engineering controls are not feasible, administrative controls can be developed and 
appropriate hearing protection will be provided. 

• In areas or around equipment emitting noise levels at or above 85 dBA, hearing protection must be worn. 

• Employees exposed to 85 dBA or a noise dose of 50 percent must participate in the hearing conservation 
program, including initial and annual (as required) audiograms. 

• The RHSM will evaluate appropriate controls measures and work practices for employees who have 
experienced a standard threshold shift in their hearing. 

• Employees who are exposed at or above the action level of 85 dBA are required to complete the online Noise 
Training Module located on CH2M HILL’s VO.  

• Hearing protection will be maintained in a clean and reliable condition and will be inspected before use and 
after any occurrence to identify any deterioration or damage; damaged or deteriorated hearing protection 
repaired or discarded. 

• In work areas where actual or potential high noise levels are present at any time, hearing protection must be 
worn by employees working or walking through the area. 

• Areas where tasks requiring hearing protection are taking place may become hearing protection- required 
areas as long as that specific task is taking place. 

• High-noise areas requiring hearing protection should be posted or employees must be informed of the 
requirements in an equivalent manner, and a copy of the OSHA standard 29 CFR 1910.95 shall be posted in 
the workplace.  

10.2 Ultraviolet Radiation (Sun Exposure) 
Health effects regarding ultraviolet (UV) radiation are confined to the skin and eyes. Overexposure can result in 
many skin conditions, including erythema (redness or sunburn), photoallergy (skin rash), phototoxicity (extreme 
sunburn acquired during short exposures to UV radiation while on certain medications), premature skin aging, and 
numerous types of skin cancer.  Implement the following controls to avoid sunburn. 

10.2.1 Limit Exposure Time 
• Rotate staff members so the same personnel are not exposed all of the time. 
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• Limit exposure time when UV radiation is at peak levels (approximately 2 hours before and after the sun is at 
its highest point in the sky).  

• Avoid exposure to the sun, or take extra precautions when the UV index rating is high.  

10.2.2 Provide Shade 
• Take lunch and breaks in shaded areas. 

• Create shade or shelter through the use of umbrellas, tents, and canopies.  

• Use fabrics such as canvas, sailcloth, awning material, and synthetic shade cloth create good UV radiation 
protection.  

• Check the UV protection of the materials before buying them.  Seek protection levels of 95 percent or greater, 
and check the protection levels for different colors.  

10.2.3 Clothing 
• Reduce UV radiation damage by wearing proper clothing; for example, long-sleeved shirts with collars and 

long pants.  The fabric should be closely woven and should not let light through.  

• Head protection should be worn to protect the face, ears, and neck.  Wide-brimmed hats with a neck flap or 
“Foreign Legion” style caps offer added protection.  

• Wear UV-protective sunglasses or safety glasses.  These should fit closely to the face.  Wrap-around style 
glasses provide the best protection. 

10.2.4 Sunscreen 
• Apply sunscreen generously to all exposed skin surfaces at least 20 minutes before exposure, allowing time 

for it to adhere to the skin. 

• Re-apply sunscreen at least every 2 hours, and more frequently when sweating or performing activities where 
sunscreen may be wiped off.  

• Choose a sunscreen with a high sun protection factor.  Most dermatologists advocate a factor of 30 or higher 
for significant sun exposure.  

• Waterproof sunscreens should be selected for use in or near water, and by those who perspire sufficiently to 
wash off non-waterproof products.  

• Check for expiration dates because most sunscreens are only good for about 3 years.  Store in a cool place out 
of the sun. 

• No sunscreen provides 100 percent protection against UV radiation.  Other precautions must be taken to 
avoid overexposure. 

10.3 Temperature Extremes 
(Reference CH2M HILL SOP HSE-211, Heat and Cold Stress) 

Each employee is responsible for the following: 

• Recognizing the symptoms of heat or cold stress 

• Taking appropriate precautionary measures to minimize risk of exposure to temperature extremes (see 
following sections) 

• Communicating any concerns regarding heat and cold stress to the supervisor or SC 
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10.3.1 Heat 
Heat-related illnesses are caused by more than just temperature and humidity factors. 

Physical fitness influences a person's ability to perform work under heat loads. At a given level of work, the more 
fit a person is, the less the physiological strain, the lower the heart rate, the lower the body temperature 
(indicates less retrained body heat—a rise in internal temperature precipitates heat injury), and the more efficient 
the sweating mechanism. 

Acclimatization is a gradual physiological adaptation that improves an individual’s ability to tolerate heat stress.  
Acclimatization requires physical activity under heat-stress conditions similar to those anticipated for the work.  
With a recent history of heat-stress exposures of at least 2 continuous hours per day for 5 of the last 7 days to 10 
of the last 14 days, a worker can be considered acclimatized.  Its loss begins when the activity under those heat-
stress conditions is discontinued, and a noticeable loss occurs after 4 days and may be completely lost in 3 to 4 
weeks.  Because acclimatization is to the level of the heat-stress exposure, a person will not be fully acclimatized 
to a sudden higher level, such as during a heat wave. 

Dehydration reduces body water volume. This reduces the body’s sweating capacity and directly affects its ability 
to dissipate excess heat. 

The ability of a body to dissipate heat depends on the ratio of its surface area to its mass (surface area/weight). 
Heat dissipation is a function of surface area, while heat production depends on body mass. Therefore, 
overweight individuals (those with a low ratio) are more susceptible to heat-related illnesses because they 
produce more heat per unit of surface area than if they were thinner. Monitor these persons carefully if heat 
stress is likely. 

When wearing impermeable clothing, the weight of an individual is not as important in determining the ability to 
dissipate excess heat because the primary heat dissipation mechanism, evaporation of sweat, is ineffective. 

SYMPTOMS AND TREATMENT OF HEAT STRESS 

 Heat Syncope Heat Rash Heat Cramps Heat Exhaustion Heat Stroke 

Signs and 

Symptoms 

Sluggishness or 
fainting while 
standing erect or 
immobile in heat. 

Profuse tiny raised 
red blister-like 
vesicles on affected 
areas, along with 
prickling sensations 
during heat 
exposure. 

Painful spasms in 
muscles used 
during work 
(arms, legs, or 
abdomen); onset 
during or after 
work hours. 

Fatigue, nausea, headache, 
giddiness; skin clammy and 
moist; complexion pale, 
muddy, or flushed; may faint 
on standing; rapid thready 
pulse and low blood 
pressure; oral temperature 
normal or low 

Red, hot, dry 
skin; dizziness; 
confusion; rapid 
breathing and 
pulse; high oral 
temperature. 

Treatment Remove to cooler 
area.  Rest lying 
down.  Increase 
fluid intake.  
Recovery usually is 
prompt and 
complete. 

Use mild drying 
lotions and powders, 
and keep skin clean 
for drying skin and 
preventing infection. 

Remove to 
cooler area.  Rest 
lying down.  
Increase fluid 
intake. 

Remove to cooler area.  Rest 
lying down, with head in low 
position. Administer fluids by 
mouth.  Seek medical 
attention. 

Cool rapidly by 
soaking in cool–
but not cold–
water.  Call 
ambulance, and 
get medical 
attention 
immediately! 

10.3.1.1 Precautions 
• Drink 16 ounces of water before beginning work. Disposable cups and water maintained at 50 degrees 

Fahrenheit (°F) (10 degrees Celsius [°C]) to 60 °F (15.6 °C) should be available. Under severe conditions, drink 
1 to 2 cups every 20 minutes, for a total of 1 to 2 gallons (7.5 liters) per day. Do not use alcohol in place of 
water or other nonalcoholic fluids. Decrease your intake of coffee and caffeinated soft drinks during working 
hours.   

• Acclimate yourself by slowly increasing workloads (do not begin with extremely demanding activities). 
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• Use cooling devices, such as cooling vests, to aid natural body ventilation. These devices add weight, so their 
use should be balanced against efficiency. 

• Use mobile showers or hose-down facilities to reduce body temperature and cool protective clothing. 

• Conduct field activities in the early morning or evening and rotate shifts of workers, if possible. 

• Avoid direct sun whenever possible, which can decrease physical efficiency and increase the probability of 
heat stress. Take regular breaks in a cool, shaded area. Use a wide-brim hat or an umbrella when working 
under direct sun for extended periods.  

• Provide adequate shade to protect personnel against radiant heat (sun, flames, hot metal).   

• Maintain good hygiene standards by frequently changing clothing and showering.   

• Observe one another for signs of heat stress. PREVENTION and communication is key. 

10.3.1.2 Thermal Stress Monitoring 

 

Thermal Stress Monitoring – Permeable or Impermeable Clothing 
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When permeable work clothes are worn (street clothes or clothing ensembles over street clothes), regularly 
observe workers for signs and symptoms of heat stress and implement physiological monitoring as indicated 
below.  This should start when the heat index reaches 80 °F (27 °C) [see Heat Index Table below], or sooner if 
workers exhibit symptoms of heat stress indicated in the table above.  These heat index values were devised for 
shady, light wind conditions; exposure to full sunshine can increase the values by up to 15 °F (8 °C).  Also, strong 
winds, particularly with very hot, dry air, can be extremely hazardous. 

When wearing impermeable clothing (clothing doesn’t allow for air or water vapor movement, such as Tyvek), 
physiological monitoring as described below shall be conducted when the ambient temperature reaches 70 ° F (21 
° C) or at a lower temperature when workers begin to exhibit signs and symptoms of heat stress. 

Heat Index Possible Heat Disorders Minimum Frequency of Physiological 
Monitoring 

80°F - 90°F 
(27°C - 32°C) 

Fatigue possible with prolonged exposure 
and/or physical activity 

Observe workers for signs of heat 
stress and implement physiological 
monitoring if warranted. 

90°F - 105°F 
(32°C - 41°C) 

Sunstroke, heat cramps, or heat exhaustion 
possible with prolonged exposure and/or 
physical activity 

Every 2 hours, or sooner, if signs of 
heat stress are observed. 

105°F - 130°F 
(41°C - 54°C) 

Sunstroke, heat cramps, or heat exhaustion 
likely, and heat stroke possible with prolonged 
exposure and/or physical activity. 

Every 60 minutes or sooner if signs of 
heat stress are observed. 

130°F or Higher 
(54°C or Higher) 

Heat/sunstroke highly likely with continued 
exposure. 

Every 30 minutes or sooner if signs of 
heat stress are observed. 

Source:  National Weather Service 

 

Physiological Monitoring and Associated Actions 

The following physiological monitoring protocol below, using either radial pulse or aural temperature, will occur 
when the heat index is 80 °F or greater (or when personnel exhibit signs of heat stress), the following will be 
performed:     

• The sustained heart rate during the work cycle should remain below 180 beats per minute (bpm) minus the 
individual’s age (e.g., 180 – 35 year old person = 145 bpm).  The sustained heart rate can be estimated by 
measuring the heart rate at the radial pulse for 30 seconds as quickly as possible before starting the rest 
period. 

• The heart rate after a 1-minute rest period should not exceed 120 bpm. 

• If the heart rate is higher than 120 bpm, the next work period should be shortened by 33 percent, while the 
length of the rest period stays the same. 

• If the pulse rate still exceeds 120 bpm at the beginning of the next rest period, the following work cycle 
should be further shortened by 33 percent. 

• Continue this procedure until the rate is maintained below 120 bpm. 

• Alternately, the body temperature can be measured, either oral or aural (ear), before the workers have 
something to drink. 

• If the oral or aural temperature exceeds 99.6 °F (37.6 °C) at the beginning of the rest period, the following 
work cycle should be shortened by 33 percent. 
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• Continue this procedure until the oral or aural (ear) temperature is maintained below 99.6 °F (37.6 °C). While 
it is an accurate indication of heat stress, oral temperature is difficult to measure in the field; however, a 
digital aural (aural) thermometer is easy to obtain and inexpensive to purchase. 

• Use the form attached to this HSP to track workers’ measurements and actions taken. 

Procedures for when Heat Illness Symptoms are Experienced 

• Always contact the RHSM when any heat illness-related symptom is experienced so that controls can be 
evaluated and modified, if needed. 

• In the case of cramps, reduce activity; increase fluid intake; move to shade until recovered. 

• In the case of all other heat-related symptoms (fainting, heat rash, heat exhaustion), and if the worker is a 
CH2M HILL worker, contact the occupational physician at 1-866-893-2514 and immediate supervisor. 

• In the case of heat stroke symptoms, call 911; have a designee give location and directions to ambulance 
service if needed; and follow precautions under the emergency medical treatment of this HSP.  

• Follow the directions provided in the  “Incident Notification, Reporting, and Investigation” section of this HSP. 

10.3.2 Cold 
10.3.2.1 General 
Low ambient temperatures increase the heat lost from the body to the environment by radiation and convection. 
In cases where the worker is standing on frozen ground, the heat loss is also due to conduction. 

Wet skin and clothing, whether because of water or perspiration, may conduct heat away from the body through 
evaporative heat loss and conduction. As a result, the body cools suddenly when chemical protective clothing is 
removed if the clothing underneath is perspiration soaked. 

Movement of air across the skin reduces the insulating layer of still air just at the skin’s surface. Reducing this 
insulating layer of air increases heat loss by convection. 

Non-insulating materials in contact or near-contact with the skin, such as boots constructed with a metal toe or 
shank, conduct heat rapidly away from the body. 

Certain common drugs, such as alcohol, caffeine, or nicotine, may exacerbate the effects of cold, especially on the 
extremities. These chemicals reduce the blood flow to peripheral parts of the body, which are already high-risk 
areas because of their large surface area-to-volume ratios. These substances may also aggravate an already 
hypothermic condition. 

10.3.2.2 Precautions 
• Be aware of the symptoms of cold-related disorders, and wear proper, layered clothing for the anticipated 

fieldwork. Appropriate rain gear is a must in wet weather. 

• Consider monitoring the work conditions and adjusting the work schedule using guidelines developed by the 
U.S. Army (wind-chill index) and the National Safety Council. 

• The wind-chill chart (below) is used to estimate the combined effect of wind and low air temperatures on 
exposed skin. The wind-chill index does not take into account the body part that is exposed, the level of 
activity, or the amount or type of clothing worn. For those reasons, it should only be used as a guideline to 
warn workers when they are in a situation that can cause cold-related illnesses.   

• Persons who experience initial signs of immersion foot, frostbite, and/or hypothermia should report it 
immediately to their supervisor/PM to avoid progression of cold-related illness. 

• Observe one another for initial signs of cold-related disorders. 
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• Obtain and review weather forecast and be aware of predicted weather systems along with sudden drops in 
temperature, increase in winds, and precipitation. 

SYMPTOMS AND TREATMENT OF COLD STRESS 

 Immersion (Trench) 
Foot 

Frostbite Hypothermia 

Signs and 
Symptoms 

Feet discolored and 
painful; infection and 
swelling present. 

Blanched, white, waxy skin, but tissue resilient; 
tissue cold and pale.  

Shivering, apathy, sleepiness; rapid 
drop in body temperature; glassy 
stare; slow pulse; slow respiration. 

Treatment Seek medical 
treatment 
immediately. 

Remove victim to a warm place.  Re-warm area 
quickly in warm–but not hot–water.  Have victim 
drink warm fluids, but not coffee or alcohol.  Do 
not break blisters.  Elevate the injured area, and 
get medical attention. 

Remove victim to a warm place.  
Have victim drink warm fluids, but 
not coffee or alcohol.  Get medical 
attention. 

 
 

10.4 Radiological Hazards 
Refer to CH2M HILL’s Core Standard, Radiological Control and Radiological Controls Manual, for additional 
requirements. 

Hazards Controls 

None Known None Required 
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SECTION 11 

Biological Hazards and Controls 
Biological hazards are everywhere and change with the region and season.  If you encounter a biological hazard 
that has not been identified in this plan, contact the RHSM so that a revision to this plan can be made.  Whether it 
is contact with a poisonous plant, a poisonous snake, or a bug bite, do not take bites or stings lightly.  If there is a 
chance of an allergic reaction or infection, or to seek medical advice on how to properly care for the injury, 
contact the occupational nurse at 1-866-893-2514.  

11.1 Bees and Other Stinging Insects 
Bees and other stinging insects may be encountered almost anywhere and may present a serious hazard, 
particularly to people who are allergic.  Watch for and avoid nests.  Keep exposed skin to a minimum.  Carry a kit if 
you have had allergic reactions in the past, and inform your supervisor and/or a buddy.  If you are stung, contact 
the occupational nurse at 1-866-893-2514.  If a stinger is present, remove it as soon as possible using something 
with a thin, hard edge (e.g., credit card) to scrape the stinger out.  Be sure to sanitize the object first with hand 
sanitizer, alcohol or soap and water.  Wash and disinfect the wound, cover it, and apply ice.  Watch for an allergic 
reaction if you have never been stung before. Call 911 if the reaction is severe. 

11.2 Feral Dogs 
Avoid all dogs – both leashed and stray. Do not disturb a dog while it is sleeping, eating, or caring for puppies. If a 
dog approaches to sniff you, stay still. An aggressive dog has a tight mouth, flattened ears, and a direct stare. If 
you are threatened by a dog, remain calm, do not scream, and avoid eye contact. If you say anything, speak calmly 
and firmly. Do not turn and run, try to stay still until the dog leaves, or back away slowly until the dog is out of 
sight or you have reached safety (e.g., a vehicle). If attacked, retreat to a vehicle or attempt to place something 
between you and the dog. If you fall or are knocked to the ground, curl into a ball with your hands over your head 
and neck and protect your face. If bitten, contact the occupational nurse at 1-866-893-2514. Report the incident 
to the local authorities.  

11.3 Fire Ants 
There are several types of fire ants in the United States that can cause painful bites and allergic reactions.  Fire 
ants aggressively defend their nests by stinging several times after climbing on their victims.  Large ant mounds 
are easily visible, but there can be smaller mounds or nests with little “worked” soil that can be stepped on 
inadvertently.  They can also be under rocks, wood or other debris.  Implement the following when fire ants are 
observed: 

• Be aware of fire ants and take care not to stand on ant nests. 
• Use insect repellents on clothing and footwear to temporarily discourage ants from climbing. 
• Tuck pants into socks. 

If stung, get away from the area you are standing on, briskly brush off ants and wash the affected area with soap.  
Call the occupational nurse. 

11.4 Giant Hogweed 
Giant hogweed is a noxious weed that has become established in New York, Pennsylvania, Ohio, Maryland, 
Oregon, Washington, Michigan, Virginia, Vermont, New Hampshire Maine, and adjacent areas of Canada, but can 
be spread to surrounding areas. 

Its sap, in combination with moisture and sunlight, can cause phytophotodermatitis—a serious skin inflammation 
and severe eye irritation leading to blindness.  Contact between the skin and the sap of this plant occurs either 
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through brushing against the bristles on the stem or breaking the stem or leaves.  Eye exposure to the sap can 
occur during the breaking of the stems (during clearing/grubbing).  Heat, sunlight, and moisture worsen the skin 
reaction. 

Giant hogweed is a biennial or perennial which can grow up to 12 feet (approximately 3.5 meters) or more.  Its 
hollow, ridged stems grow 2-4 inches (5-10 cm) in diameter and have dark reddish-purple blotches.  Its large 
compound leaves can grow up to 5 feet (1.5 meters) wide.  Its white flower heads can grow up to 2.5 feet 
(approximately 1 meter) in diameter. 

Symptoms of exposure include initial itching and redness, then painful blisters form within 48 hours with the area, 
becoming dark and pigmented.  Long-term effects include scarring, sensitivity of the affected area to sunlight, and 
temporary or permanent blindness if the sap gets into the eyes. 

As with all hazardous plants, recognition and avoidance is key.  Do not touch any portion of the plant.  Become 
familiar with the identity of these plants (see below). Wear protective clothing that covers exposed skin and 
clothes. Avoid contact with plants and the outside of protective clothing. If skin contacts a plant, wash the area 
with soap and cold water immediately.   Keep exposed area away from sunlight for 48 hours.  Contact the 
occupational nurse immediately. 

  

11.5 Leeches 
Leeches are bloodsucking aquatic or terrestrial worms. They can crawl through or over your socks or brush onto 
you from shrubbery. They carry no disease and there is low risk of significant blood loss. Leech bites do not hurt 
because they release an anesthetic, but they can bleed profusely due to an anticoagulant they release to facilitate 
the flow of blood. 

11.5.1 Possible Complications 
• Some people suffer allergic reaction from leech bites and require urgent medical care. Symptoms include an 

ulcer infection, itchy rash, red blotches or an itchy rash over the body, swelling around the lips or eyes, feeling 
faint or dizzy, and difficulty breathing.  If you experience any of these symptoms, seek medical attention 
immediately. 

11.5.2 Prevention options 
• The best protection against leeches is covering up and using tropical-strength insect repellent on socks and 

clothing.  
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• Use anti-leech socks and fit them over outer garments to serve as a barrier. 

• Various reports suggest applying salt, dettol spray, bath soap, eucalyptus oil, or lemon juice to your skin. 

• Inspect your body after leaving leech-infested waters or area, removing them promptly. 

11.5.3 First Aid 
• Locate the head with a sucker attached to the wound. It will be the narrow end of leech’s body. 

• Use your fingernail or other flat, blunt object to break the seal of the oral sucker, at which point the leech’s 
jaws will detach. Repeat with the posterior end. 

• Quickly flick the leech away before it bites you again and reattaches. 

• Treat the wound with soap and water and antiseptic wipes; then bandage to stop bleeding.  

• Do not just pull off the leech because this may cause a severe wound and the jaws may stay embedded in the 
skin 

• If the leech has attached to an orifice such ear, nose or mouth, use salt or strong (drinkable) alcohol to cause 
it to release before it expands. 

• Apply pressure to the area and a cold pack to reduce pain or swelling. 

• The wound normally itches as it heals, but should not be scratched because this may complicate healing and 
introduce other infections. Apply an antihistamine if necessary to reduce itching. 

• If assisting a bitten person, use the usual protective universal precautions to protect against bloodborne 
pathogens  

• Call the occupational nurse. 

11.6 Mosquito Bites 
Due to the recent detection of the West Nile Virus in the southwestern United States, it is recommended that 
preventative measures be taken to reduce the probability of being bitten by mosquitoes whenever possible.   
Mosquitoes are believed to be the primary source for exposure to the West Nile Virus as well as several other 
types of encephalitis. The following guidelines should be followed to reduce the risk of these concerns for working 
in areas where mosquitoes are prevalent: 

• Stay indoors at dawn, dusk, and in the early evening. 

• Wear long-sleeved shirts and long pants whenever you are outdoors. 

• Spray clothing with repellents containing permethrin or N,N-diethyl-meta-toluamide (DEET) because 
mosquitoes may bite through thin clothing. 

• Apply insect repellent sparingly to exposed skin. An effective repellent will contain 35% DEET. Repellents may 
irritate the eyes and mouth, so avoid applying repellent to the hands. 

• Whenever you use an insecticide or insect repellent, be sure to read and follow the manufacturer's 
DIRECTIONS FOR USE, as printed on the product. 

Vitamin B and "ultrasonic" devices are NOT effective in preventing mosquito bites. 

11.6.1 Symptoms of Exposure to the West Nile Virus 
Most infections are mild, and symptoms include fever, headache, and body aches, occasionally with skin rash and 
swollen lymph glands. More severe infection may be marked by headache, high fever, neck stiffness, stupor, 
disorientation, coma, tremors, convulsions, muscle weakness, paralysis, and, rarely, death.    
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The West Nile Virus incubation period is from 3 to 15 days. 

Contact the RHSM with questions, and immediately report any suspicious symptoms to your supervisor, PM, and 
contact the occupational nurse at 1-866-893-2514. 

11.7 Poison Ivy, Poison Oak, and Poison Sumac 
Poison ivy, poison oak, and poison sumac typically are found in brush or wooded areas. They are more commonly 
found in moist areas or along the edges of wooded areas. Shrubs are usually 12 to 30 inches high, or can also be a 
tree-climbing vine, with triple leaflets and short, smooth hair underneath. Plants are red and dark green in spring 
and summer, with yellowing leaves anytime especially in dry areas. Leaves may achieve bright reds in fall, but 
plants lose their yellowed, then brown leaves in winter, leaving toxic stems. All parts of the plant remain toxic 
throughout the seasons. These plants contain urushiol, a colorless or pale yellow oil that oozes from any cut or 
crushed part of the plant, including the roots, stems, and leaves, and causes allergic skin reactions when 
contacted. The oil is active year round. 

Become familiar with the identity of these plants (see below). Wear protective clothing that covers exposed skin 
and clothes. Avoid contact with plants and the outside of protective clothing. If skin contacts a plant, wash the 
area with soap and water immediately. If the reaction is severe or worsens, seek medical attention. 

Poison Ivy Poison Sumac Poison Oak 

 

Contamination with poison ivy, sumac, or oak can happen through several pathways, including: 

• Direct skin contact with any part of the plant (even roots once above ground foliage has been removed). 
• Contact with clothing that has been contaminated with the oil. 
• Contact from removing shoes that have been contaminated (shoes are coated with urishol oil).  
• Sitting in a vehicle that has become contaminated. 
• Contact with any objects or tools that have become contaminated. 
• Inhalation of particles generated by weed whacking, chipping, vegetation clearing. 

If you must work on a site with poison ivy, sumac, or oak, the following precautions are  necessary: 

• Do not drive vehicles onto the site where it will come into contact with poison ivy, sumac, or oak.  Vehicles 
that are needed to work in the area, such as drill rigs or heavy equipment, must be washed as soon as 
possible after leaving the site. 

• All tools used in the poison ivy, sumac, or oak  area, including those used to cut back poison oak, surveying 
instruments used in the area, air-monitoring equipment, or other test apparatus must be decontaminated 
before they are placed back into the site vehicle. If onsite decontamination is not possible, use plastic to wrap 
any tools or equipment until they can be decontaminated. 
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• PPE, including Tyvek coveralls, gloves, and boot covers, must be worn.  PPE must be placed into plastic bags 
and sealed if it is not disposed immediately into a trash receptacle. 

• As soon as possible following the work, shower to remove any potential contamination.  Any body part with 
suspected or actual exposure should be washed  with  Zanfel, Tecnu, or other product designed for removing 
urishiol.  If you do not have Zanfel or Tecnu, wash with cold water.  Do not take a bath because the oils can 
form an invisible film on top of the water and contaminate your entire body upon exiting the bath. 

• Tecnu may also be used to decontaminate equipment. 

• Use IvyBlock or similar products to prevent poison oak, ivy, and sumac contamination.  Check with the closest 
CH2M HILL warehouse to see if these products are available.  Follow all directions for application. 

If you do come into contact with one of these poisonous plants and a reaction develops, contact your supervisor 
and the occupational nurse 1-866-893-2514. 

11.8 Snakes 
Snakes typically are found in underbrush and tall grassy areas.  If you encounter a snake, stay calm and look 
around; there may be other snakes.  Turn around and walk away on the same path you used to approach the 
area.  For snake removal, contact Nick Carros (301-744-2263), Travis Wray (301-744-2262), Seth Berry (301-744-
2273), Bill Potter (301-744-2261) or send a runner to Building B554. If bitten by a snake, wash and immobilize the 
injured area, keeping it lower than the heart if possible.  Call the occupational nurse at 1-866-893-2514 
immediately.  Do not apply ice, cut the wound, or apply a tourniquet.  Try to identify the type of snake:  note 
color, size, patterns, and markings.  Below is a guide to identifying poisonous snakes from non-poisonous snakes. 
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Identification of Poisonous Snakes 

Major Identification Features 
 Non-venomous Snake  

1. Round pupils  

2. No sensing pit  

3. Head slightly wider than neck  

4. Divided anal plate  

5. Double row of scales on the underside of the 
tail  

Major Identification Features 
 Venomous Snake  

1. Elliptical pupils  

2. Sensing pit between eye and nostril  

3. Head much wider than neck  

4. Single anal plate  

5. Single scales on the underside of the tail  

 

11.9 Spiders - Brown Recluse and Widow  
The Brown Recluse spider can be found most anywhere in the United States. It varies in size in shape, but the 
distinguishing mark is the violin shape on its body.  They are typically non-aggressive.  Keep an eye out for 
irregular, pattern-less webs that sometimes appear almost tubular built in a protected area such as in a crevice or 
between two rocks.  The spider will retreat to this area of the web when threatened. 

The Black Widow, Red Widow, and the Brown Widow spiders are all poisonous. Most have globose, shiny 
abdomens that are predominantly black with red markings (although some may be pale or have lateral stripes), 
with moderately long, slender legs. These spiders are nocturnal and build a three-dimensional tangled web, often 
with a conical tent of dense silk in a corner where the spider hides during the day. 

11.9.1 Hazard Controls 
• Inspect or shake out any clothing, shoes, towels, or equipment before use.  

• Wear protective clothing such as a long-sleeved shirt and long pants, hat, gloves, and boots when handling 
stacked or undisturbed piles of materials.  

• Minimize the empty spaces between stacked materials.  

• Remove and reduce debris and rubble from around the outdoor work areas.  

• Trim or eliminate tall grasses from around outdoor work areas.  

• Store apparel and outdoor equipment in tightly closed plastic bags.  
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• Keep your tetanus boosters up-to-date (every 10 years). Spider bites can become infected with tetanus 
spores. 

If you think you have been bit by a poisonous spider, immediately call the occupational nurse at 1-866-893-2514 
and follow the guidance below: 

• Remain calm. Too much excitement or movement will increase the flow of venom into the blood.  

• Apply a cool, wet cloth to the bite or cover the bite with a cloth and apply an ice bag to the bite. 

• Elevate the bitten area, if possible. 

• Do not apply a tourniquet, do not try to remove venom. 

• Try to positively identify the spider to confirm its type.   If the spider has been killed, collect it in a plastic bag 
or jar for identification purposes.  Do not try to capture a live spider—especially if you think it is a poisonous 
spider. 

Black Widow Red Widow Brown Widow Brown Recluse 

   

 
If you are stung by a scorpion, call the occupational nurse 1-866-893-2514 and try to note the description of the 
scorpion.  Cleanse the sting area and apply ice.  

11.10 Stinging Caterpillars 
If you find a fuzzy or spiny caterpillar that inflicts a painful sting upon contact, you 
probably have found a stinging caterpillar. The intensity of the irritation, whether 
it is caused by “venomous” or “irritating” hairs or barbed hooks and/or sharp, 
hollow spines, will depend on the species of caterpillar and the individual’s 
sensitivity. Reaction ranges from mild, with local reddening, swelling and itching, 
to rather severe depending on the susceptibility of the individual, the tenderness 
of the skin and the place of contact, and may even require hospital care for 
unusually sensitive persons. Hypersensitive persons may experience symptoms 

and/or allergic reactions, such as severe swelling, nausea, difficulty in breathing and generalized systemic 
reaction.  

Saddleback caterpillars are an example of a stinging caterpillar.  These are prevalent along the East Coast from 
Florida to Massachusetts. They are most active within August and September. Contact with this caterpillar may 
produce a rash and a high fever.  

Stings usually occur when people brush against a caterpillar or attempt to remove it from their body or their 
clothing.  Only a few of the many thousand caterpillars can sting. 

Avoid handling any hairy caterpillars or material with which they have been in contact. Suitable protective 
clothing, including safety glasses and gloves, should always be worn if handling these insects are necessary.  
Remember, dead caterpillars can still cause painful stings. Most caterpillar infestations are usually short-lived and 
should be left undisturbed, unless they are causing a problem.  All the moth larvae are leaf feeders, which is 
where they can be found.  Infested shrubs and trees may be vacuumed or sprayed or dusted to reduce or 
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eliminate the caterpillars.  Contact the RHSM if caterpillars are abundant and cannot be avoided to determine if 
spraying foliage or removal of caterpillars is necessary. 

If you are stung, call the occupational nurse at 1-866-893-2514.  Applying tape, such as adhesive or duct or 
cellophane transparent and pulling it off may be helpful in removing broken spines. Washing the affected skin 
area thoroughly with soap and water may also help to remove insect hairs/spines and/or irritating venom.  
Prompt application of an ice pack and a baking soda poultice may help to reduce pain and prevent swelling.  

11.11 Ticks  
Every year employees are exposed to tick bites at work and at home, putting them at risk of illness. Ticks typically 
are in wooded areas, bushes, tall grass, and brush.  Ticks are black, black and red, or brown and can be up to one-
quarter inch (6.4 mm) in size.   

In some geographic areas, exposure is not easily avoided. Wear tightly woven, light-colored clothing with long 
sleeves and tuck pant legs into boots; spray only the outside of clothing with permethrin or permanone and spray 
skin only with DEET; check yourself frequently for ticks.   

Where site conditions (vegetation above knee height, tick endemic area) or when tasks (having to sit or kneel in 
vegetation) diminish the effectiveness of the other controls mentioned above, bug-out suits (check with your local 
or regional warehouse) or Tyvek shall be used.  Bug-out suits are more breathable than Tyvek. 

Take precautions to avoid exposure by including pre-planning measures for biological hazards before starting field 
work. Avoid habitats where possible, reduce the abundance through habitat disruption or application of acracide.  
If these controls aren’t feasible, contact your local or regional warehouse for preventative equipment such as 
repellants, protective clothing, and tick removal kits. Use the buddy system and perform tick inspections before 
entering the field vehicle.  If ticks were not planned to be encountered and are observed, do not continue field 
work until these controls can be implemented. 

See the tick fact sheet attached to this HSP for further precautions and controls to implement when ticks are 
present.  If bitten by a tick, follow the removal procedures found in the tick fact sheet, and call the occupational 
nurse at 1-866-893-2514. 

Be aware of the symptoms of Lyme disease or Rocky Mountain spotted fever (RMSF).  Lyme disease is a rash that 
might appear that looks like a bull’s eye with a small welt in the center.  RMSF is a rash of red spots under the skin 
3 to 10 days after the tick bite.  In both RMSF and Lyme disease, chills, fever, headache, fatigue, stiff neck, and 
bone pain may develop.  If symptoms appear, again contact the occupational nurse at 1-866-893-2514. 

Be sure to complete an Incident Report (use the Hours and Incident Tracking System [HITS] system on the VO) if 
you come in contact with a tick.   
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SECTION 12 

Contaminants of Concern 
The table below summarizes the potential COCs and their occupational exposure limit and signs and symptoms of 
exposure.  The table also includes the maximum concentration of each COC and the associated location and 
medium that was sampled (groundwater, soil boring, surface soil).  These concentrations were used to develop 
the engineering and administrative controls described in the “Project-specific Hazard Controls” section of this 
HSP, as well as PPE and site monitoring requirements.  UXO 9 has no known COCs, but we expect to detect low 
levels of explosives and metals.  UXO 11 has low levels of metals and explosive residues below risk levels.  

Contaminants of Concern 

Contaminant Location and 
Maximuma 

Concentration 
(ppm) 

Exposure 
Limitb 

IDLHc Symptoms and Effects of Exposure PIPd 

(eV) 

Chromium (as Cr(II) & 
Cr(III)) 

GW: 27.5 
SB: 159 
SS: 240 

0.5 mg/m3 25 mg/m3 Irritated eyes, sensitization dermatitis, 
histologic fibrosis of lungs NA 

Cobalt (Metal, Dusts, 
and Fumes) 

 
SS: 28.6 

0.05 
mg/m3 20 mg/m3 

Coughing, difficulty breathing, wheezing, 
decreased pulmonary function, diffuse 
nodule fibrosous, dermatitis, respiratory 
hypersensitivity, asthma 

NA 

Lead 
:  
SB: 1,220 
SS: 1,600 

0.05 
mg/m3 

100 mg/m3 
as Pb 

Weakness lassitude, facial pallor, pal eye, 
weight loss, malnutrition, abdominal pain, 
constipation, anemia, gingival lead line, 
tremors, paralysis of wrist and ankles, 
encephalopathy, kidney disease, irritated 
eyes, hypertension 

NA 

Mercury  
SS: 2.95 

0.05 
mg/m3 10 mg/m3 

Skin and eye irritation, cough, chest pain, 
difficult breathing, bronchitis, pneumontitis, 
tremors, insomnia, irritability, indecision, 
headache, fatigue, weakness, GI disturbance 

NA 

a Specify sample-designation and media:  SB (Soil Boring), A (Air), D (Drums), GW (Groundwater), L (Lagoon), TK (Tank), SS (Surface Soil), 
SL (Sludge), SW (Surface Water). 
b Appropriate value of permissible exposure limit, recommended exposure limit, or threshold limit value listed. 
c IDLH = immediately dangerous to life and health (units are the same as specified “Exposure Limit” units for that contaminant)  
d PIP = photoionization potential; NA = Not applicable 

eV = electron volt 
mg/kg = milligram per kilogram 
mg/m3 = milligrams per cubic meter 
ppm = parts per million 

Potential Routes of Exposure 

Dermal: Contact with 
contaminated media.  This route of 
exposure is minimized through use 
of engineering controls, 
administrative controls and proper 
use of PPE. 

Inhalation:  Vapors and contaminated particulates.  
This route of exposure is minimized through use of 
engineering controls, administrative controls and 
proper use of respiratory protection when other 
forms of control do not reduce the potential for 
exposure. 

Other:  Inadvertent ingestion of 
contaminated media.  This route should 
not present a concern if good hygiene 
practices are followed (e.g., wash hands 
and face before drinking or smoking). 
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SECTION 13 

Site Monitoring 
(Reference CH2M HILL SOP HSE-207, Exposure Monitoring for Airborne Chemical Hazards) 

When performing site monitoring, record all the information, such as in a field logbook.  Note date and time, 
describe monitoring location (for example, in breathing zone, at source and site location), and what the air 
monitoring device reading is.  If any action levels are reached, note it in the field logbook and note the action 
taken.   

Exposure records (air sampling) must be preserved for the duration of employment plus 30 years.  Ensure that 
copies of the field logbook are maintained in the project file.  

Copies of all project exposure records (e.g., copies of field logbook pages where air monitoring readings are 
recorded and associated calibration) shall be sent to the regional Safety Plan Administrator  for retention and 
maintained in the project files.   

13.1 Direct Reading Monitoring Specifications 
Instrument Tasks Action Levelsa Action to be Taken when 

Action Level reached 
Frequency b Calibration 

Toxic Gas Monitor: 
MultiRAE Plus with 10.6 
eV lamp (VOCs, O2, LEL, 
CO, H2S) 

All intrusive 
work 

0-5 ppm 
5-25 ppm 

Level D 
Level C stop work, notify 
RHSM 

Initially and 
periodically 
during 
intrusive/sampli
ng tasks.   

Daily 

Noise-Level Monitor d All tasks where 
have to raise 
voice for normal 
conversation.   

<85 dBA 
85-120 dBA 

120 dBA 

No action required 
Hearing protection required 
Stop; re-evaluate 

Initially and 
periodically 
during task 

Daily 

Dust – visual  Intrusive  Visible dust Apply engineering controls, 
move upwing 

Continuous NA 

a Action levels apply to sustained breathing-zone measurements above background. 
b The exact frequency of monitoring depends on field conditions and is to be determined by the SC; generally, every 5 to 15 
minutes if acceptable; more frequently may be appropriate.   
c If the measured percent of O2 is less than 10, an accurate LEL reading will not be obtained.  Percent LEL and percent O2 action 
levels apply only to ambient working atmospheres, and not to confined-space entry.  More-stringent percent LEL and O2 action 
levels are required for confined-space entry. 
d Noise monitoring and audiometric testing also required. 

H2S = Hydrogen sulfide 
LEL=Lower explosive level 
O2 = carbon dioxide 
VOCs = volatile organic compounds 

13.2 Calibration Specifications 
(Refer to the respective manufacturer’s instructions for proper instrument maintenance procedures) 

Instrument Gas Span Reading Method 

PID: MiniRAE, 10.6 eV bulb 100 ppm 
isobutylene 

CF = 100 100 ppm 0.5 lpm reg 
T-tubing 

Sound Level Meter Refer to Instrument Manual on site, 
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Calibrate air-monitoring equipment daily (or before use) in accordance with the instrument’s instructions.  
Document the calibration in the field logbook (or equivalent) and include the following information: 

• Instrument name 
• Serial Number 
• Owner of instrument (for example, CH2M HILL, HAZCO) 
• Calibration gas (including type and lot number) 
• Type of regulator (for example, 1.5 liters per minute (lpm)) 
• Type of tubing (for example, direct or T-tubing) 
• Ambient weather conditions (for example, temperature and wind direction) 
• Calibration/instrument readings 
• Operator’s name and signature 
• Date and time 

13.3 Integrated Personal Air Sampling 
Sampling, in addition to real-time monitoring, may be required by other OSHA regulations where there may be 
exposure to certain contaminants.  Air sampling typically is required when site contaminants include lead, 
cadmium, arsenic, asbestos, and certain volatile organic compounds.  Contact the RHSM immediately if these 
contaminants are encountered. 

13.3.1 Method Description  
None anticipated. 

13.3.2 Personal Breathing Zone and Area Samples 
Personal breathing zone and area sampling results must be sent immediately to the RHSM. 

Employees potentially exposed to the substances for which air sampling is being performed shall be given the 
opportunity to observe the exposure measurements, and records shall be made available to all affected 
employees upon request or when they are required to be provided by a specific regulation. Employees may also 
receive a copy of their exposure records from the Medical Surveillance Program Administrator. 
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SECTION 14 

Personal Protective Equipment 
 (Reference CH2M HILL- SOP HSE-117, Personal Protective Equipment) 

14.1 Required Personal Protective Equipment 
PPE must be worn by employees when actual or potential hazards exist and engineering controls or administrative 
practices cannot adequately control those hazards.  

A PPE assessment has been conducted by the RHSM based on project tasks (see PPE specifications below).  
Verification and certification of assigned PPE by task is completed by the RHSM who approved this plan.  Below 
are procedures that need to be followed when using any form of PPE: 

• Employees must be trained to properly wear and maintain the PPE. 

• Employees must be trained in the limitations of the PPE. 

• In work areas where actual or potential hazards are present at any time, PPE must be worn by employees 
working or walking through the area. 

• Areas requiring PPE should be posted or employees must be informed of the requirements in an equivalent 
manner. 

• PPE must be inspected before use and after any occurrence to identify any deterioration or damage. 

• PPE must be maintained in a clean and reliable condition. 

• Damaged PPE shall not be used and must either be repaired or discarded. 

• PPE shall not be modified, tampered with, or repaired beyond routine maintenance. 

The table below outlines PPE to be used according to task, based on project-specific hazard assessment.  If a task 
other than the tasks described in this table needs to be performed, contact the RHSM so this table can be 
updated.   

Project-Specific Personal Protective Equipment Requirementsa 

Task  Level Body Head Respirator b 

Visual inspection for propellant 
grains, DGM D 

Work clothes; safety toed leather work 
boots and gloves 

Hardhat c 
Safety glasses 
with side shields 
Ear protection d 

None required 

All intrusive work, groundwater 
sampling, Surface water and 
sediment sampling.   

Modified D 

Work clothes or cotton coveralls 
Boots:  Safety-toe, leather work boots  
Gloves:  Inner surgical-style nitrile & outer 
chemical-resistant nitrile gloves. 

 OR 

Work Clothes or Coveralls.  SC to 
determine body protection based on 
potential contact with site contaminants. 
If outer layer of personal clothing cannot 
be kept clean, then outer cotton coveralls 
or uncoated Tyvek coveralls shall be 
worn.   (Polycoated Tyvek when there is 
potential to contact contaminated 
groundwater or free liquids from drums.) 

Hardhat c 
Safety glasses 
with side shields 
Ear protection d 

None required 
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Project-Specific Personal Protective Equipment Requirementsa 

Task  Level Body Head Respirator b 

Work near vehicular traffic 
ways or earth moving 
equipment. 

All Appropriate level of ANSI/ISEA 107-2010 
high-visibility safety vests. 

Work near 
vehicular traffic 
ways or earth 
moving 
equipment. 

 

Equipment decontamination if 
using pressure washer 

Modified D 
with splash 
protection 

Coveralls: Polycoated Tyvek 
Boots: 16-inch-high steel-toed rubber 
boots 
Gloves: Inner surgical-style nitrile & outer 
chemical-resistant nitrile gloves. 

Hardhat c 
Splash shield c 
over safety 
glasses with side 
shields or splash 
goggles 

Ear protection d 

None required. 

Reasons for Upgrading or Downgrading Level of Protection  
(with approval of the RHSM) 

Upgradee  Downgrade 

• Request from individual performing tasks. 

• Change in work tasks that will increase contact or potential contact 
with hazardous materials. 

• Occurrence or likely occurrence of gas or vapor emission. 

• Known or suspected presence of dermal hazards. 

• Instrument action levels in the “Site Monitoring” section exceeded. 

• New information indicating that situation is 
less hazardous than originally thought. 

• Change in site conditions that decrease the 
hazard. 

• Change in work task that will reduce contact 
with hazardous materials. 

a Modifications are as indicated.  CH2M HILL will provide PPE only to CH2M HILL employees. 
b No facial hair that would interfere with respirator fit is permitted. 
c Hardhat and splash-shield areas are to be identified by the SC. 
d Ear protection should be worn when conversations cannot be held at distances of 3 feet (1 meter) or less without shouting. 
e Performing a task that requires an upgrade to a higher level of protection (e.g., Level D to Level C) is permitted only when the PPE 
requirements have been approved by the RHSM, and an SC qualified at that level is present. 
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SECTION 15 

Worker Training and Qualification  

15.1 CH2M HILL Worker Training 
(Reference CH2M HILL SOP HSE-110, Training) 

15.1.1 Hazardous Waste Operations Training 
All employees engaging in HAZWOPER activities shall receive appropriate training as required by 29 CFR 1910.120 
and 29 CFR 1926.65.  At a minimum, the training shall have consisted of instruction in the topics outlined in 29 
CFR 1910.120 and 29 CFR 1926.65.  Personnel who have not met these training requirements shall not be allowed 
to engage in HAZWOPER activities. 

15.1.1.1 Initial Training  
General site workers engaged in hazardous waste operations shall, at the time of job assignment, have received a 
minimum of 40 hours of initial health and safety training for hazardous waste site operations, unless otherwise 
noted in the above-referenced standards. 

Employees who may be exposed to health hazards or hazardous substances at treatment, storage, and disposal 
operations shall receive a minimum of 24 hours of initial training to enable the employee to perform their 
assigned duties and functions in a safe and healthful manner. 

Employees engaged in emergency response operations shall be trained to the level of required competence in 
accordance with 29 CFR 1910.120. 

15.1.1.2 Three-Day Actual Field Experience 
General site workers for hazardous waste operations shall have received three days of actual experience (on-the-
job training) under the direct supervision of a trained, qualified supervisor and shall be documented.  If the field 
experience has not already been received and documented at a similar site, this supervised experience shall be 
accomplished and documented at the beginning of the assignment of the project.    

15.1.1.3 Refresher Training 
General site workers and treatment, storage, and disposal workers shall receive 8-hours of refresher training 
annually (within the previous 12-month period) to maintain qualifications for fieldwork.  Employees engaged in 
emergency response operations shall receive annual refresher training of sufficient content and duration to 
maintain their competencies or shall demonstrate competency in those areas at least annually.   

15.1.1.4 Eight-Hour Supervisory Training 
Onsite management or supervisors who will be directly responsible for, or supervise employees engaged in 
hazardous waste site operations, will have received at least 8 hours of additional specialized training on managing 
such operations.  Employees designated as Safety Coordinator – Hazardous Waste are considered 8-hour 
HAZWOPER Site Safety Supervisor-trained.   

15.1.2 First Aid/CPR  
First aid and CPR training consistent with the requirements of a nationally recognized organization such as the 
American Red Cross Association or National Safety Council shall be administered by a certified trainer.  A 
minimum of two personnel per active field operation will have first aid and CPR training.  Bloodborne pathogen 
training, located on CH2M HILL’s VO, is also required for those designated as first aid/CPR-trained.   
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15.1.3 Safety Coordinator Training 
SCs are trained to implement the HSE program on CH2M HILL field projects. A qualified SC is required to be 
identified in the site-specific HSP for CH2M HILL field projects.  SCs must also meet the requirements of the 
worker category appropriate to the type of field project (construction or hazardous waste). In addition, the SCs 
shall have completed additional safety training required by the specific work activity on the project that qualifies 
them to implement the HSE program (for example, fall protection, excavation).    

15.1.4 Site-specific Training 
Before the start of field activities, all field personnel assigned to the project will have completed site-specific 
training that will address the contents of this HSP, including the activities, procedures, monitoring, and equipment 
used in the site operations.  Site-specific training will also include site and facility layout, potential hazards, risks 
associated with identified emergency response actions, and available emergency services.  This training allows 
field workers to clarify anything they do not understand and to reinforce their responsibilities regarding safety 
and work operations for their particular activity. 

15.1.5 Project-specific Training Requirements 
Project-specific training for this project includes: 

• This HSP/AHAs 
• 3 R (Recognize, Retreat, Report) training 
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SECTION 16 

Medical Surveillance and Qualification 
(Reference CH2M HILL SOP HSE-113, Medical Surveillance  

All site workers participating in HAZWOPER activities will maintain an adequate medical surveillance program in 
accordance with 29 CFR 1910.120 or 29 CFR 1926.65 and other applicable OSHA standards.  Documentation of 
employee medical qualification (e.g., physician’s written opinion) will be maintained in the project files and made 
available for inspection. 

16.1 Hazardous Waste Operations and Emergency Response 
CH2M HILL personnel expected to participate in on site HAZWOPER tasks are required to have a current medical 
qualification for performing this work.  Medical qualification shall consist of a qualified physician’s written opinion 
regarding fitness for duty at a hazardous waste site, including any recommended limitations on the employee’s 
assigned work.  The physician’s written opinion shall state whether the employee has any detected medical 
conditions that would place the employee at increased risk of material impairment of the employee’s health from 
work in hazardous waste operations or emergency response, or from respirator use. 

16.2 Job or Site-Specific Medical Surveillance 
Due to the nature of hazards for a particular job or work site, specialized medical surveillance may be necessary.  
This surveillance could include biological monitoring for specific compounds, or specialized medical examinations.   

Site-specific medical surveillance includes: 

• None anticipated 

16.3 Respirator User Qualification 
Personnel required to wear respirators must have a current medical qualification to wear respirators.  Medical 
qualification shall consist of a qualified physician’s written opinion regarding the employee’s ability to safely wear 
a respirator in accordance with 29 CFR 1910.134.   

16.4 Hearing Conservation 
Personnel working in hazardous waste operations or operations that fall under 29 CFR 1910.95 and exposed to 
noise levels in excess of the 85dBA time-weighted average shall be included in a hearing conservation program 
that includes annual audiometric testing.   
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SECTION 17 

Site-Control Plan 

17.1 Site-Control Procedures 
(Reference CH2M HILL SOP HSE-218, Hazardous Waste Operations) 

Site control is established to prevent the spread of contamination throughout the site and to ensure that only 
authorized individuals are permitted into potentially hazardous areas.   

The SC will implement site control procedures that include the following bulleted items. 

• Establish support, contamination reduction, and EZs.  Delineate with flags or cones as appropriate.  Support 
zone (SZ) should be upwind of the site. Use access control at entry and exit from each work zone. 

• Establish onsite communication consisting of the following: 

− Line-of-sight and hand signals 
− Air horn 
− Two-way radio or cellular telephone if available 

• Establish offsite communication. 

• Establish and maintain the “buddy system.” 

17.2 Remediation Work Area Zones 
(Reference CH2M HILL SOP HSE-218 Hazardous Waste Operations) 

A three-zone approach will be used to control areas where site contaminants are present.  Access will be allowed 
only after verification of appropriate training and medical qualification.  The three-zone approach shall include an 
EZ, contamination reduction zone (CRZ) and a support zone (SZ).  The three-zone approach is not required for 
construction work performed outside contaminated areas where control of site contamination is not a concern.  

Specific work control zones shall be established as necessary during task planning.  Site work zones should be 
modified in the field as necessary, based on such factors as equipment used, air monitoring results, environmental 
conditions, or alteration of work plans. The following guidelines shall be used for establishing and revising these 
preliminary zone designations. 

17.2.1 Support Zone 
The SZ is an uncontaminated area (trailers, offices, field vehicles, etc.) that will serve as the field support area for 
most operations.  The SZ provides field team communications and staging for emergency response.  Appropriate 
sanitary facilities and safety and emergency response equipment will be located in this zone.  Potentially 
contaminated personnel/materials are not allowed in this zone.  The only exception will be appropriately 
packaged and decontaminated materials, or personnel with medical emergencies that cannot be decontaminated. 

17.2.2 Contamination Reduction Zone 
The CRZ is established between the EZ and the SZ, upwind of the contaminated area where possible.  The CRZ 
provides an area for decontamination of personnel, portable handheld equipment and tools, and heavy 
equipment.  In addition, the CRZ serves as access for heavy equipment and emergency support services.  

17.2.3 Exclusion Zone 
The EZ is where activities take place that may involve exposure to site contaminants and/or hazardous materials 
or conditions.  This zone shall be demarcated to prevent unauthorized entry.  More than one EZ may be 
established if there are different levels of protection to be employed or different hazards that exist in the same 
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work area.  The EZ shall be large enough to allow adequate space for the activity to be completed, including field 
personnel and equipment, as well as necessary emergency equipment. 

The EZ shall be demarcated with some form of physical barrier or signage.  The physical barrier or signage shall be 
placed so that it is visible to personnel approaching or working in the area.  Barriers and boundary markers shall 
be removed when no longer needed.   

17.2.4 Other Controlled Areas 
Other work areas may need to be controlled due to the presence of an uncontrolled hazard, to warn workers of 
requirements, or to prevent unauthorized entry.  Examples include general construction work areas, open 
excavations, high-noise areas, vehicle access areas, and similar activities or limited access locations.  These areas 
shall be clearly demarcated with physical barriers (fencing, cones, reinforced caution tape or rope) as necessary 
and posted with appropriate signage.    
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SECTION 18 

Decontamination 
(Reference CH2M HILL SOP HSE-218, Hazardous Waste Operations) 

Decontamination areas will be established for work in potentially contaminated areas to prevent the spread of 
contamination.  Decontamination areas should be located upwind of the EZ where possible and should consider 
any adjacent or nearby projects and personnel.   The SC must establish and monitor the decontamination 
procedures and their effectiveness.  Decontamination procedures found to be ineffective will be modified by the 
SC.   The SC must ensure that procedures are established for disposing of materials generated on the site. 

No eating, drinking, or smoking is permitted in contaminated areas and in exclusion or decontamination zones.  
The SC should establish areas for eating, drinking, and smoking.   

18.1 Contamination Prevention  
Preventing or avoiding contamination of personnel, tools, and equipment will be considered in planning work 
activities at all field locations.  Good contamination prevention and avoidance practices will assist in preventing 
worker exposure and result in a more-efficient decontamination process.  Procedures for contamination 
prevention and avoidance include the following: 

• Do not walk through areas of obvious or known contamination. 

• Do not directly handle or touch contaminated materials. 

• Make sure there are no cuts or tears in PPE. 

• Fasten all closures in suits and cover them with duct tape, if appropriate. 

• Take particular care to protect any skin injuries. 

• Stay upwind of airborne contamination, where possible. 

• Do not eat or drink in contaminated work areas. 

• Do not carry food, beverages, tobacco, or flame-producing equipment into contaminated work areas. 

• Minimize the number of personnel and amount of equipment in contaminated areas to that necessary for 
accomplishing the work. 

• Choose tools and equipment with nonporous exterior surfaces that can be easily cleaned and 
decontaminated. 

• Cover monitoring and sampling equipment with clear plastic, leaving openings for the sampling ports, as 
necessary.  

• Minimize the amount of tools and equipment necessary in contaminated areas. 

18.2 Personnel and Equipment Decontamination 
Personnel exiting an EZ must ensure that they are not spreading potential contamination into clean areas or 
increasing their potential for ingesting or inhaling potential contaminants.  Personal decontamination may range 
from removing outer gloves while exiting the EZ, to proceeding through an outer–layer-doffing station including a 
boot and glove wash and rinse, washing equipment, etc.   Equipment that has come into contact with 
contaminated media must also be cleaned / decontaminated when it is brought out of the EZ. 
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18.3 Decontamination during Medical Emergencies 
Standard personnel decontamination practices will be followed whenever possible.  For emergency life- saving 
first aid and/or medical treatment, normal decontamination procedures may need to be abbreviated or omitted.  
In this situation, site personnel shall accompany contaminated victims to advise emergency response personnel 
on potential contamination present and proper decontamination procedures.   

Outer garments may be removed if they do not cause delays, interfere with treatment, or aggravate the problem.  
Protective clothing can be cut away.  If the outer garments cannot be safely removed, a plastic barrier between 
the individual and clean surfaces should be used to help prevent contaminating the inside of ambulances or 
medical personnel.  Outer garments can then be removed at the medical facility. 

18.4 Waste Collection and Disposal 
All contaminated material generated through the personnel and equipment decontamination processes (e.g., 
contaminated disposable items, gross debris, liquids, sludges) will be properly stored in containers and labeled, 
stored at a secure location, and disposed in accordance with the project plans. 

18.5 Diagram of Personnel-Decontamination Line 
The following figure illustrates a conceptual establishment of work zones, including the decontamination line.  
Work zones are to be modified by the SC to accommodate task-specific requirements. 

Work Area - Set up appropriately based on wind direction 

 

Wind Direction 

EXCLUSION ZONE 
Caution signs installed, and 
area marked with reinforced 
caution tape, construction 
fence, or other similar 
materials.   

SUPPORT ZONE 
Vehicle parking, location of health 
and safety equipment, supplies, and 
emergency equipment.   

CONTAMINATION REDUCTION ZONE 

Site entrance, site exit, and area for personnel and equipment 
decontamination.  (See figure below for CRZ layout.) 

Contaminated 
Work Area 

Work 
Area 

 

Work 
Area 

 

Dirty Side      Clean 
Side    
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SECTION 19 

Emergency Response Plan  
(Reference CH2M HILL SOP HSE-106, Emergency Planning) 

19.1 Pre-Emergency Planning 
The Emergency Response Coordinator (ERC), typically the SC or designee, performs the applicable pre-emergency 
planning tasks before starting field activities and coordinates emergency response with CH2M HILL onsite parties, 
the facility, and local emergency-service providers as appropriate.  Pre-emergency planning activities performed 
by the ERC include:  

• Review the facility emergency and contingency plans where applicable. 

• Determine what onsite communication equipment is available (two-way radio, air horn). 

• Determine what offsite communication equipment is needed (nearest telephone, cell phone). 

• Confirm and post the “Emergency Contacts” page and route to the hospital located in this section in project 
trailer(s) and keep a copy in field vehicles along with evacuation routes and assembly areas.  Communicate 
the information to onsite personnel and keep it updated.. 

• Field Trailers:  Post “Exit” signs above exit doors, and post “Fire Extinguisher” signs above locations of 
extinguishers.  Keep areas near exits and extinguishers clear.. 

• Review changed site conditions, onsite operations, and personnel availability in relation to emergency 
response procedures.. 

• Where appropriate and acceptable to the client, inform emergency room and ambulance and emergency 
response teams of anticipated types of site emergencies.. 

• Inventory and check site emergency equipment, supplies, and potable water.. 

• Communicate emergency procedures for personnel injury, exposures, fires, explosions, and releases.. 

• Rehearse the emergency response plan before site activities begin.  This may include a “tabletop” exercise or 
an actual drill depending on the nature and complexity of the project.  Drills should take place periodically but 
no less than once a year.. 

• Brief new workers on the emergency response plan.. 

• Evaluate emergency response actions and initiate appropriate follow-up actions. 

19.2 Emergency Equipment and Supplies 
The ERC shall ensure the following emergency equipment is on the site, and verify and update the locations of this 
equipment as needed.  The equipment will be inspected in accordance with manufacturer’s recommendations.  
The inspection shall be documented in a field logbook or similar means to be kept in the project files. 

Emergency Equipment and Supplies Location 

20 (or two 10) class A,B,C fire extinguishers  Vehicle 

First aid kit Vehicle 

Eye wash Vehicle 

Potable water Vehicle 

Bloodborne-pathogen kit Vehicle 

Additional equipment (specify): Cell Phone FTL/SC (follow Base cell phone rules) 
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19.3 Incident Response 
In fires, explosions, or chemical releases, actions to be taken include the following: 

• Notify appropriate response personnel or call the emergency response number 301-744-4333. 
• Shut down CH2M HILL operations and evacuate the immediate work area. 
• Account for personnel at the designated assembly area(s). 
• Assess the need for site evacuation, and evacuate the site as warranted. 
• Implement HSE-111, Incident Notification, Reporting and Investigation. 
• Notify and submit reports to clients as required in contract. 

Small fires or spills posing minimal safety or health hazards may be controlled with onsite spill kits or fire 
extinguishers without evacuating the site.  When in doubt, evacuate.  Follow the incident reporting procedures in 
the “Incident Notification, Reporting, and Investigation” section of this HSP. 

19.4 Emergency Medical Treatment 
Emergency medical treatment is needed when there is a life-threatening injury (such as severe bleeding, loss of 
consciousness, breathing or heart has stopped).  When in doubt if an injury is life-threatening or not, treat it as 
needing emergency medical treatment. 

• Notify 301-744-4333 or other appropriate emergency response authorities as listed in the “Emergency 
Contacts” page located in this section.  

• The ERC will assume charge during a medical emergency until the ambulance arrives or until the injured 
person is admitted to the emergency room. 

• Prevent further injury, perform decontamination (if applicable) where feasible; lifesaving and first aid or 
medical treatment takes priority. 

• Initiate first aid and CPR where feasible. 

• Notify supervisor; if the injured person is a CH2M HILL employee, the supervisor will call the occupational 
nurse at 1-866-893-2514 and make other notifications as required by HSE SOP-111, Incident Notification, 
Reporting and Investigation.   

• Make certain that the injured person is accompanied to the emergency room. 

• Follow the Serious Incident Reporting process in HSE SOP-111, Incident Notification, Reporting and 
Investigation, and complete incident report using the HITS system on the VO or if not feasible, use the hard 
copy forms provided as an attachment to this HSP. 

• Notify and submit reports to client as required in contract. 

19.5 Evacuation 
• Evacuation routes, assembly areas, and severe weather shelters (and alternative routes and assembly areas) 

are to be specified on the site map. 

• Evacuation route(s) and assembly area(s) will be designated by the ERC or designee before work begins. 

• Personnel will assemble at the assembly area(s) upon hearing the emergency signal for evacuation. 

• The ERC and a “buddy” will remain on the site after the site has been evacuated (if safe) to assist local 
responders and advise them of the nature and location of the incident. 

• The ERC will account for all personnel in the onsite assembly area. 

• A designated person will account for personnel at alternate assembly area(s). 
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• The ERC will follow the incident reporting procedures in the “Incident Notification, Reporting and 
Investigation” section of this HSP. 

19.6 Evacuation Signals 
Signal Meaning 

Grasping throat with hand Emergency-help me. 

Thumbs up OK; understood. 

Grasping buddy’s wrist Leave area now. 

Continuous sounding of horn Emergency; leave site now. 

19.7 Inclement Weather 
Sudden inclement weather can rapidly encroach upon field personnel.  Preparedness and caution are the best 
defenses.  Field crew members performing work outdoors should carry clothing appropriate for inclement 
weather.  Personnel are to take heed of the weather forecast for the day and pay attention for signs of changing 
weather that indicate an impending storm.  Signs include towering thunderheads, darkening skies, or a sudden 
increase in wind. If stormy weather ensues, field personnel should discontinue work and seek shelter until the 
storm has passed. 

Protective measures during a lightning storm include seeking shelter; avoiding projecting above the surrounding 
landscape (don't stand on a hilltop--seek low areas); staying away from open water, metal equipment, railroad 
tracks, wire fences, and metal pipes; and positioning people several yards apart.   Some other general precautions 
include: 

• Know where to go and how long it will take to get there.  If possible, take refuge in a large building or vehicle.  
Do not go into a shed in an open area; 

• The inclination to see trees as enormous umbrellas is the most frequent and most deadly mistake.  Do not go 
under a large tree that is standing alone.  Likewise, avoid poles, antennae, and towers; 

• If the area is wide open, go to a valley or ravine, but be aware of flash flooding; 

• If you are caught in a level open area during an electrical storm and you feel your hair stand on end, drop to 
your knees, bend forward and put your hands on your knees or crouch.  The idea is to make yourself less 
vulnerable by being as low to the ground as possible and taking up as little ground space as possible.  Lying 
down is dangerous, since the wet earth can conduct electricity.  Do not touch the ground with your hands. 

• Do not use telephones during electrical storms, except in the case of emergency. 

Remember that lightning may strike several miles from the parent cloud, so work should be stopped and restarted 
accordingly. The lightning safety recommendation is 30-30: Seek refuge when thunder sounds within 30 seconds 
after a lightning flash; and do not resume activity until 30 minutes after the last thunder clap.   

High winds can cause unsafe conditions, and activities should be halted until wind dies down.  High winds can also 
knock over trees, so walking through forested areas during high-wind situations should be avoided. If winds 
increase, seek shelter or evacuate the area.  Proper body protection should be worn in case the winds hit 
suddenly, because body temperature can decrease rapidly.   
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Emergency Contacts 

24-hour CH2M HILL Injury Reporting– 1-866-893-2514 
24-hour CH2M HILL Serious Incident Reporting Contact – 720-286-4911 

Medical Emergency  
On-base #:301-744-4333 (if in restricted area, use red 
call boxes-no cell phone usage in restricted area!) 
 
Off base - 911 

CH2M HILL-  Medical Consultant 
WorkCare 

Dr. Peter Greaney M.D. 
300 S. Harbor Blvd, Suite 600 
Anaheim , CA 92805 
800-455-6155/866-893-2514 
714-978-7488 

Fire/Spill Emergency  
On-base #:301-744-4333 (if in restricted area, use red 
call boxes-no cell phone usage in restricted area!) 
Off base - 911 

CH2M HILL Director – Health, Safety, Security & 
Environment 
Andy Strickland/DEN 
720-480-0685 (cell) or 720-286-2393 (office) 

Security & Police 
On-base #:301-744-4333 (if in restricted area, use red 
call boxes-no cell phone usage in restricted area!) 
Off base - 911 

CH2M HILL Responsible Health and Safety Manager 
(RHSM) 
Name: Mark Orman 
Phone: Wk 414- 847-0597 
Cell:  414-712-4138 

Utilities Emergency Phone Numbers 
Contact Nick Carros, NSF – IH 
Phone 301-744-2263 
Email: nicholas.carros@navy.mil 

CH2M HILL Human Resources Department 
Phone: Employee Connect toll-free number  
1-877-586-4411 
(U.S. and Canada) 

CH2M HILL Project Manager 
Name: Margaret Kasim 
Phone: 703-376-5154 

CH2M HILL Worker’s Compensation: 
Contact ESBG Human Rreosurces dept. to have form completed 
or contact Jennifer Rindahl after hours: 720- 891-5382 

CH2M HILL Safety Coordinator (SC)  
Name: TBD 
Phone:  

Media Inquiries Corporate Strategic Communications 
Name: John Corsi 
Phone: 720-286-2087 

CH2M HILL Project Environmental Manager 
Name: Hope Wilson 
Wk: 678-530-4226 
Cell:   678-656-5411 

Automobile Accidents 
Rental:  Jennifer Rindahl/DEN: 720-286-2449 
CH2M HILL owned vehicle: Linda George/ 
DEN: 720-286-2057 

Federal Express Dangerous Goods Shipping 
Phone: 800/238-5355 

CHEMTEL (hazardous material spills) 
Phone: 800-255-3924 

Facility Alarms: Because CH2M HILL personnel will not always be 
working close to each other, hand signals, voice commands, air 
horns, and two-way radios will comprise the mechanisms to 
alert site personnel of an emergency. 

All onsite contractors must read and sign the “Hazard Control 
Briefing for Environmental Division Visitors 
IHDIVNAVSURFAWARCEN”, and attend the “Pre-construction 
Safety Briefing” from the Safety Department before starting 
work. 

Evacuation Assembly Area(s): To be identified by SC at 
beginning of job.   

Facility/Site Evacuation Route(s): Evacuation procedures will be discussed before any work starts at the site. Primary and secondary 
evacuation routes will be conveyed to site personnel before initiation of work. Evacuation routes from the site are dependent upon 
the location at which work is being performed and the circumstances under which an evacuation is required. Additionally, site 
location and meteorological conditions (wind speed and direction) will influence the designation of evacuation routes. As a result, 
assembly points will be selected, and will be proceeded to by field personnel in an emergency by the most direct route possible 
without further endangering themselves. 
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Directions to Local Hospital 
Local Hospital 
Hospital Name/Address: Civista Medical Center 

701 E. Charles St., LaPlata, MD 20646 

 
Hospital Phone #: 301-609-4000 

 

 
Civista Medical Center, located at 701 East Charles Street, La Plata, MD 
1. 0.0 Start on STRAUSS AV. N.  Drive 0.9 mile 
2. At 0.9 miles, drive onto HWY 210. Drive 0.7 mile 
3. At 1.5 miles, TURN RIGHT on INDIAN HEAD LAPLATA RD. Drive 8.9 miles. 
4. At 10.4 miles, drive onto HAWTHORNE DR. Drive 1.7 miles. 
5. At 12.1 miles, TURN RIGHT on US 301. Drive 0.7 mile 
6. At 12.8 miles, TURN LEFT on CHARLES ST. Continue 0.6 mile to the hospital. 
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SECTION 20 

Spill Containment Procedures 
CH2M HILL and subcontractor personnel working at the project site shall be knowledgeable of the potential 
health, safety, and environmental concerns associated with petroleum and other substances that could 
potentially be released at the project site.   

The following is a list of criteria that must be addressed in CH2M HILL’s or the subcontractor’s plans in the event 
of a spill or release.  In the event of a large-quantity spill or if a spill is under control, notify base emergency 
services (301-744-4333).  Personnel discovering a spill shall (only if safe to do so): 

• Stop or contain the spill immediately (if possible) or note source.  Shut off the source (e.g., pump, treatment 
system) if possible.  If unsafe conditions exist, then leave the area; call emergency services; inform nearby 
personnel; notify the site supervisors; and initiate incident reporting process.  The SC shall be notified 
immediately. 

• Extinguish sources of ignition (flames, sparks, hot surfaces, cigarettes)/ 

• Clear personnel from the spill location and barricade the area/ 

• Use available spill control equipment in an effort to ensure that fires, explosions, and releases do not occur, 
recur, or spread. 

• Use sorbent materials to control the spill at the source. 

• Construct a temporary containment dike of sorbent materials, cinder blocks, bricks or other suitable materials 
to help contain the spill. 

• Attempt to identify the character, exact source, amount, and extent of the released materials.  Identification 
of the spilled material should be made as soon as possible so that the appropriate cleanup procedure can be 
identified. 

• Assess possible hazards to human health or the environment as a result of the release, fire or explosion. 

• Follow the instructions provided in the “Incident Notification, Reporting, and Investigation” section of this 
plan. 
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SECTION 21 

Inspections 

21.1 Project Activity Self-Assessment Checklists 
In addition to the hazard controls specified in this document, Project Activity Self-Assessment Checklists are 
contained as an attachment to this HSP.  The Project-Activity Self–Assessment Checklists are based upon 
minimum regulatory compliance, and some site-specific requirements may be more stringent.  The objective of 
the self-assessment process is to identify gaps in project safety performance, and prompt for corrective actions in 
addressing these gaps.  The self-assessment checklists, including documented corrective actions, shall be made 
part of the permanent project records and maintained by the SC. 

The self-assessment checklists will also be used by the SC in evaluating the subcontractors and any client 
contractors’ compliance on site. 

The self-assessment checklists for the following tasks and exposures are required when the task or exposure is 
initiated and weekly thereafter while the task or exposure is taking place.  The checklists shall be completed by 
the SC or other CH2M HILL representative and maintained in project files.   

• Drilling  
• Use of hand and power tools  
• Manual lifting 
• Traffic control 
• PPE 
• Biological prevention 
• Chainsaw operations  

21.2 Safe Behavior Observations  
Safe Behavior Observations (SBOs) are to be used by supervisors to provide positive reinforcement for work 
practices performed correctly, while also identifying and eliminating deviations from safe work procedures that 
could result in a loss.  

The SC or designee shall perform at least one SBO each week for any field work performed by subcontractors or 
when there are at least two CH2M HILL personnel performing field work.   

The SC or designee shall complete the SBO form (attached to this HSP) for the task/operation being observed and 
submit them weekly.  

For federal projects, SBOs may be submitted electronically by e-mailing them to the address, “CH2M HILL ES FED 
Safe Behavior Observations” when connected to the network or at 
CH2MHILLESFEDSafeBehaviorObservation@ch2m.com.

mailto:CH2MHILLESFEDSafeBehaviorObservation@ch2m.com�
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SECTION 22 

Incident Notification, Reporting, and Investigation 
(Reference CH2M HILL SOP HSE-111, Incident Notification, Reporting and Investigation) 

22.1 General Information 
This section applies to the following: 

• All injuries involving employees, third parties, or members of the public 
• Damage to property or equipment 
• Interruptions to work or public service (hitting a utility) 
• Incidents that attract negative media coverage 
• Near-misses 
• Spills, leaks, or regulatory violations 
• Motor vehicle accidents 

Documentation, including incident reports, investigation, analysis and corrective measure taken, shall be kept by 
the SC and maintained onsite for the duration of the project. 

22.2 Section Definitions 
Incident: An incident is an event that causes or could have caused undesired consequences. An incident may be 
caused by natural forces, employees, subcontractors, or third parties in any location associated with CH2M HILL 
operations, including offices, warehouses, project sites, private property, or public spaces. Incidents include: 

• Injury or illness to a CH2M HILL employee or subcontractor employee, or member of the public 
• Property damage 
• Spill or release 
• Environmental requirement or permit violation 
• A near-miss 
• Other (e.g., fire, explosion, bomb threat, workplace violence, threats) 

Accident: an incident involving actual loss through injury, damage to assets, or environmental harm. 

Near-miss: A near-miss occurs when an intervening factor prevented an injury or illness, property damage, spill or 
release, permit violation or other event from occurring. Examples of near-miss situations include: a hard hat or 
other PPE prevented an injury; secondary containment or emergency shutoff prevented a spill; or an alert co-
worker prevented an incident. 

Serious Incident: 

A serious incident must be immediately reported to senior management and includes: 

• Work-related death, or life-threatening injury or illness of a CH2M HILL employee 

• subcontractor, or member of the public 

• Kidnapped/missing person 

• Acts or threats of terrorism 

• Event that involves a fire, explosion, or property damage that requires a site evacuation or is estimated to 
result in greater than $ 500,000 in damage 

• Spill or release of hazardous materials or substances that involves a significant threat of imminent harm to 
site workers, neighboring facilities, the community, or the environment 
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22.3 Reporting Requirements 
All employees and subcontractors’ employees shall immediately report any incident (including near- misses, as 
defined in the section above) in which they are involved or witness to their supervisor. 

The CH2M HILL or subcontractor supervisor, upon receiving an incident report, shall inform his immediate 
superior and the CH2M HILL SC. 

The SC shall immediately report the following information to the RHSM and PM by phone and e-mail: 

• Project Name and Site Manager 
• Date and time of incident 
• Description of incident 
• Extent of known injuries or damage 
• Level of medical attention 
• Preliminary root cause/corrective actions 

The RHSM shall immediately inform the EM (or available alternate) of spills, potential environmental permit 
compliance, or any environmental situation that could result in a notice of violation from an agency. 

The CH2M HILL team shall comply with all applicable statutory incident reporting requirements such as those to 
OSHA, the police, or state or federal environmental agency. 

22.4 HITS System and Incident Report Form  
CH2M HILL maintains a HITS entry and/or IRF for all work-related injuries and illnesses sustained by its employees 
in accordance with recordkeeping and insurance requirements. A HITS entry and/or IRF will also be maintained for 
other incidents (property damage, fire or explosion, spill, release, potential violation, and near-misses) as part of 
our loss prevention and risk reduction initiative. 

The SC shall complete an entry into the HITS database system located on CH2M HILL’s VO (or if the VO is not 
available, use the hard copy IRF and RCA Form and forward it to the RHSM) within 24 hours and finalize those 
forms within 3 calendar days. 

22.5 Injury Management/Return-to-Work (for US/Puerto Rico-
based CH2M HILL Personnel Only) 

 (Reference CH2M HILL, SOP HSSE-124, Injury Management/Return-to-Work) 

22.5.1 Background 
The Injury Management Program has been established to provide orderly, effective and timely medical treatment 
and return-to-work transition for an employee who sustains a work-related injury or illness.  It also provides 
guidance and assistance with obtaining appropriate treatment to aid recovery, keep supervisors informed of 
employee status, and to quickly report and investigate work-related injury/illnesses to prevent recurrence.   

To implement the Injury Management/Return-to-Work Program successfully, supervisors and/or SC should: 

• Ensure employees are informed of the Injury Management/Return-to-Work Program 
• Become familiar with the Notification Process (detailed below) 
• Post the Injury Management/Return-to-Work Notification Poster 

22.5.2 The Injury Management/Return-to-Work Notification Process: 
• Employee informs his or her supervisor. 

• Employee calls the Injury Management Program toll free number 1-866-893-2514 immediately and speaks 
with the Occupational Injury Nurse.  This number is operable 24 hours per day, 7 days a week. 
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• Supervisor ensures employee immediately calls the Injury Management Program number.  Supervisor makes 
the call with the injured worker or for the injured worker, if needed. 

• Nurse assists employee with obtaining appropriate medical treatment, as necessary schedules clinic visit for 
employee (calls ahead and assists with any necessary follow-up treatment).  The supervisor or SC 
accompanies the employee if a clinic visit is necessary to ensure that employee receives appropriate and 
timely care. 

• Supervisor or SC completes the HITS entry or IRF immediately (within 24 hours) and forwards it to the PM and 
RHSM. 

• Nurse notifies appropriate CH2M HILL personnel by e-mail (supervisor, Health & Safety, Human Resources, 
Workers’ Compensation). 

• Nurse communicates and coordinates with and for employee on treatment through recovery. 

• Supervisor ensures suitable duties are identified and available for injured or ill workers who are found to be 
medically fit to return to work on transitional duty (temporary and progressive). 

• Supervisor ensures medical limitations prescribed (if any) by physician are followed until the worker is 
released to full duty. 

22.6 Serious Incident Reporting Requirements 
(Reference CH2M HILL SOP HSE-111, Incident Reporting, Notification and Investigation) 

The serious incident reporting requirements ensures timely notification and allows for positive control over flow 
of information so that the incident is handled effectively, efficiently, and in conjunction with appropriate 
corporate entities. This standard notification process integrates Health, Safety, Security and Environment and 
firm-wide security operations requirements for the consistent reporting of and managing of serious events 
throughout our operations.  

22.6.1 Serious Incident Determination 
The following are general criteria for determining whether an incident on CH2M HILL-owned or -managed 
facilities or program sites is considered serious and must be immediately reported up to Group President level 
through the reporting/notification process: 

• Work-related death, or life-threatening injury or illness of a CH2M HILL employee, subcontractor, or member 
of the public 

• Kidnapped or missing person 

• Acts or threats of terrorism 

• Event that involves a fire, explosion, or property damage that requires a site evacuation or is estimated to 
result in greater than $ 500,000 in damage 

• Spill or release of hazardous materials or substances that involves a significant threat of imminent harm to 
site workers, neighboring facilities, the community, or the environment. 

22.6.2 Serious Incident Reporting 
If an incident meets the “Serious Incident” criteria, the PM is to immediately contact the Crisis Manager at 720-
286-4911, then follow the standard incident reporting procedure. 

For all serious incidents, this standard reporting process is implemented immediately in order to ultimately 
achieve notification to the Business Group President within 2 hours of incident onset or discovery, and 
notification to appropriate corporate crisis management support team. 
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ESBG US Operations  
Incident Reporting Flow Diagram 

Incident: 
• Injury or illness 
• Hazardous substance exposure 
• Damage to property 
• Fire or explosion 
• Spill, release, potential violation, 

or permit exceedance 
• A “near-miss” 
 

Incident 
Ensure that Emergency Responders have 

been notified as necessary 

Serious Incident: 

• Work related death, or life threatening 
injury or illness of a CH2M HILL 
employee, subcontractor, or member 
of the public 

• Kidnap/missing person  
• Acts or threats of terrorism  
• Event that involves a fire, explosion, or 

property damage that requires a site 
evacuation or is estimated to result in 
greater than $ 500,000 US in damage.  

• Spill or release of hazardous materials 
or substances that involves a 
significant threat of imminent harm to 
site workers, neighboring facilities, the 
community or the environment. 

 

If incident is an injury to US or Puerto 
Rico based CH2M HILL personnel 
contact the Occupational Health Nurse 
at 866/893-2514. Outside the US, the 
supervisor must notify the HR 

t ti  
 

CRISIS MANAGER: 
If the incident meets the “Serious Incident” 

criteria, contact the Crisis Manager 
(720.286.4911) 

Sector Director  
Provide decision-making assistance or direction for incident 

resolution. 

The Ops Leader is responsible for 
completing the Incident Report Form 
(IRF) in HITS when there is an injury to 
a CH2M HILL employee. The PM, CM 
or SC is responsible for completing the 
IRF for all other incidents. The 
IRF/HITS must be completed within 
24 hours of the incident and does 
not replace the required immediate 
PM and RHSM notifications. 

Post-emergency incident communications regarding serious incidents at a CH2M HILL office or project (regardless of the 
party involved) shall be considered sensitive in nature and must be controlled in a confidential manner. 

 

Third Party – Incidents outside of our 
contractual obligations do not need to be 
communicated, unless they are serious 
and/or may affect CH2M HILL. The RHSM 
will determine the level of communication 
necessary for third party incidents. 

HSSE Director 
Provide decision-making assistance or direction for incident 

resolution. 

Responsible HSM (RHSM) 
Immediately notify the Sector OR Client Program HSE Manager, 

immediately notify the Responsible Environmental Manager (EM) 
for spills, NOVs, and permit issues, and direct the incident 

investigation. 
   

Client Program HSE Manager 
Notify Sector HSM, and coordinate communication and incident 

investigations. 
 

Immediate notification to the Sector HSM is not required for some 
minor incidents.  Follow the program or sector protocol. 

Sector HSE Manager 
Coordinate communication, direct significant incident 

investigations, notify Sector EM for spills, NOVs, & permit issues. 

Sector or Program PD/Ops Manager 
Notify Client Program Manager OR Sector Director, provide 

guidance and follow the incident through to resolution. 
 

Client Program Manager 
Notify Sector Director; provide decision-making assistance 

or direction for incident resolution. 
 

Keep unnecessary communication of serious incidents to a 
minimum. 

ES US Operations Director/ Executive Leadership Team 
Provide decision-making assistance, direction for incident resolution, and make higher level notifications as necessary 

Project Manager 
Provide notification to the Sector OR Program Project Delivery 
(PD) or Operations (Ops) Manager or designee.  Notification is 

based on program or sector specific criteria. 
 

Immediate notification to the PD/Ops Manager is not required for 
some minor incidents.  Follow the program or sector protocol. 

 
 

Employee or Subcontractor 
Provide immediate notification. 

Supervisor – Construction 
Manager - Safety Coordinator 
Provide immediate notification by phone 

and email to PM and RHSM.  In addition, for 
spills, NOVs, and permit issues you may 

also call the EM. 

Direct Reporting Responsibility Informational Reporting 
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22.7 Incident Root Cause Analysis 
The accident analysis is essential if all causes of the incident are to be identified for the correct remedial actions 
to be taken to prevent the same and similar type of incident from recurring. RCA shall be completed for all 
recordable injuries, property damage incidents in excess of $5000.00, environmental permit violations, spills and 
releases that are required to be reported to regulatory agencies, and any other incident, including near-misses 
where the RHSM or PM decides an RCA is appropriate.  The RHSM/EM is responsible for ensuring the RCA is 
completed and results entered in the IRF in HITS.   RCAs must be completed using a team that includes, at least 
the RHSM or designee, the involved party(ies), a responsible operations representative (e.g., PM, construction 
manager, crew supervisor, etc.) and an independent management representative not associated with the 
incident.  

The RCA Form must be completed for all loss incidents and near-loss incidents. This form must be submitted to 
the investigation team for review. 

For minor losses or near-losses, the information may be gathered by the supervisor or other personnel 
immediately following the loss. Based on the complexity of the situation, this information may be all that is 
necessary to enable the investigation team to analyze the loss, identify the root cause, and develop 
recommendations. More-complex situations may require the investigation team to revisit the loss site or re-
interview key witnesses to obtain answers to questions that may arise during the investigation process. 

Photographs or videotapes of the scene and damaged equipment should be taken from all sides and from various 
distances. This point is especially important when the investigation team will not be able to review the loss scene. 

The investigation team must follow the RCA flow chart (see Attachment 4 of the SOP) to assist in identifying the 
root cause(s) of a loss. Any loss may have one or more root causes and contributing factors. The root cause is the 
primary or immediate cause of the incident, whereas a contributing factor is a condition or event that contributes 
to the incident happening, but is not the primary cause of the incident. Root causes and contributing factors that 
relate to the person involved in the loss, his or her peers, or the supervisor should be referred to as “personal 
factors.” Causes that pertain to the system within which the loss or injury occurred should be referred to as “job 
factors.” 

Personal factors include: 

• Lack of skill or knowledge 
• Correct way takes more time and/or requires more effort 
• Short-cutting standard procedures is positively reinforced or tolerated 
• Person thinks there is no personal benefit to always doing the job according to standards 

Job factors include: 

• Lack of or inadequate operational procedures or work standards 
• Inadequate communication of expectations regarding procedures or standards 
• Inadequate tools or equipment 

The root cause(s) could be any one or a combination of these seven possibilities or some other uncontrollable 
factor.  In the vast majority of losses, the root cause is very much related to one or more of these seven factors.  
Uncontrollable factors should be used rarely and only after a thorough review eliminates all seven other factors. 

22.7.1 Corrective Actions 
Include all corrective actions taken or those that should be taken to prevent recurrence of the incident. Include 
the specific actions to be taken, the employer and personnel responsible for implementing the actions, and a 
timeframe for completion. Be sure the corrective actions address the causes. 

Once the investigation report has been completed, the PM shall hold a review meeting to discuss the incident 
and provide recommendations. The responsible supervisors shall be assigned to carry out the recommendations, 
and shall inform the SC upon successful implementation of all recommended actions. 
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• Evaluation and follow-up of the IRF will be completed by the type of incident by the RHSM, EM, or FWSO.  

• Incident investigations must be initiated and completed as soon as possible but no later than 72 hours after 
the incident. 
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SECTION 23 

Records and Reports 
An organized project filing system is essential for good documentation and recordkeeping.  There are many 
benefits to an organized filing system: 

• Other CH2M HILL employees can easily and quickly find documents. 
• Records are readily available for review. 
• Records may be needed during OSHA investigations, audits, or other legal matters. 
• Records may be needed on short notice in case of an accident, illness or other emergency. 
• Systematic recordkeeping aids in overall project organization. 

The project filing system shall be established at the beginning of the project and maintained throughout all phases 
of construction and archived in accordance with CH2M HILL’s records retention policy.  The information contained 
in the filing system shall be updated regularly and/or as specified in this HSP.  The PM and SC are responsible for 
collecting documentation, including subcontractor documentation, and maintaining a complete and organized 
filing system. 

Below are examples of records that must be maintained as the project progresses: 

• Exposure records including  air-monitoring data (including calibration records), MSDSs, exposure modeling 
results 

• Physical hazard exposure records, including noise, ionizing radiation, non-ionizing radiation, vibration, and 
lasers exposure assessments and measurements 

• Respiratory fit test records 

• Training records 

• Incident reports, investigations and associated back-up information such as agency notifications, calculations, 
and corrective actions taken 

• Federal or state agency inspection records 

• Other records: 

− Ergonomic evaluations 
− HSE audits and assessments 
− Project-specific HSE plans 
− Confined space entry permits 
− Equipment inspections 
− Equipment maintenance 
− Emergency equipment inspection records 
− SBOs 
− Self-assessment checklists   

• The RHSM shall coordinate with the PM or designee to ensure that final project-specific HSE records 
described in this section, including negative exposure determinations, are maintained with the project files in 
accordance with the CH2M HILL records retention schedule, or forwarded to the Medical Surveillance 
Program Administrator, as appropriate.  Records retention requirements are detailed in the Recordkeeping 
and Access to Records SOP, HSE-119. 



 

 

CH2M HILL Health and Safety Plan 
Attachment 1 

Health and Safety Plan Employee Sign-off Form 
 



 

 

EMPLOYEE SIGNOFF FORM  

Health and Safety Plan 

The CH2M HILL project employees and subcontractors listed below have been provided with a copy of this 
HSP, have read and understood it, and agree to abide by its provisions. 

Project Name:  Indian Head UXO Sites 9 and 11 Project Number:  424770.PP.WP.(09 or 11) 

EMPLOYEE NAME 

(Please print) EMPLOYEE SIGNATURE COMPANY DATE 

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   



 

 

CH2M HILL Health and Safety Plan 
Attachment 2 

Chemical Inventory/Register Form 



 

 

 
 

CHEMICAL INVENTORY/REGISTER FORM 
 

Refer to SOP HSE-107, Attachment 1, for instructions on completing this form.  

Location:   

HCC:   

 Office   Warehouse   Laboratory    Project:   

Project No.:   

 

Regulated Product  Location  
Container 

labeled  
(if yes)  

MSDS 
available (if 

yes)  

    

    

    

    

    

    

    

    

    

    

    

    

 

MSDS for the listed products will be maintained at:   



 

 

CH2M HILL Health and Safety Plan 
Attachment 3 

Chemical-Specific Training Form 



 

 

  
CHEMICAL-SPECIFIC TRAINING FORM 

Refer to SOP HSE-107 Attachment 1 for instructions on completing this form. 
 
Location:           Project # :       
HCC:          Trainer:       
 
TRAINING PARTICIPANTS: 
 

NAME SIGNATURE NAME SIGNATURE 
    
    
    
    
    
    
    
 
REGULATED PRODUCTS/TASKS COVERED BY THIS TRAINING: 
  
  
  
  
  
  
  
  
 
The HCC shall use the product MSDS to provide the following information concerning each of the products listed 
above. 

 
 Physical and health hazards 

 Control measures that can be used to provide protection (including appropriate work practices, 
emergency procedures, and personal protective equipment to be used) 

 Methods and observations used to detect the presence or release of the regulated product in the 
workplace (including periodic monitoring, continuous monitoring devices, visual appearance or odor of 
regulated product when being released, etc.) 

Training participants shall have the opportunity to ask questions concerning these products and, upon completion 
of this training, will understand the product hazards and appropriate control measures available for their 
protection. 

Copies of MSDSs, chemical inventories, and CH2M HILL’s written hazard communication program shall be made 
available for employee review in the facility/project hazard communication file.



 

 

CH2M HILL Health and Safety Plan 
Attachment 4 

Project Activity Self-Assessment Checklists/Permits/Forms  
Drilling 

Hand and Power Tools 

Manual Lifting 

Personal Protective Equipment 

Traffic Control 

Biological Prevention 

Chainsaw Operations 



 

  1 

 
HS&E Self-Assessment Checklist—Biological Prevention Measures Page 1 of 3 
This checklist shall be used by Navy CLEAN personnel and shall be completed by each crew entering the work area 
at the frequency of one per day or otherwise specified in the project’s Health and Safety Plan/Field Safety 
Instruction (HSP/FSI).  The checklist should be completed prior to entry and at the end of the day to document 
that appropriate checks have been completed. 

This checklist is to be used at locations where the possibility exists that contact with biological hazards is possible.  

Site Safety Coordinator (SSC) will request any CH2M HILL subcontractor to take necessary precautions in 
eliminating the exposure to biological hazards, but shall not direct the means and methods.   
 

Project Name: __________________________________________________ Project No.: ____________________ 
Location: ______________________________________________________ PM: 
__________________________________ 
Auditor: ______________________________ Title: ____________________________ Date: _____________ 

 
 

• Check “Yes” if an assessment item is complete or correct. 
• Check “No” if an item is incomplete or deficient. Section 2 must be completed for all items checked “No.” 
• Check “N/A” if an item is not applicable. 
• Check “N/O” if an item is applicable but was not observed during the assessment. 
 

  SECTION 1 – PRE-ENTRY 
SITE HAZARD EVALUATION 

Yes No N/A N/O 

1. Inform field members of hazards (types, symptoms)     
2. Can work be completed without entering the work zone     
3. Have controls been implemented where possible (clearing vegetation, spraying)     
4. Has an inspection been made to identify nests, hives or areas where insects may concentrate     
5. Will working at different time will reduce exposure     

SENSATIVITIES  

6. Does any staff have existing reactions to stings or bites     
7. If yes to #6, is special required and medication available on site (epi-pen)     
8. Has anyone with an existing condition briefed other team members about  
 symptoms and first aid which may be required     
EMERGENCY RESPONSE 

9. Are first aid kits, along with tick removal kits, readily available to all staff     
10. Does each member of the field staff have ability to communicate (phone, radios, and visual)      
11. Are emergency contacts available (base emergency, local police, or local EMT     
12. If working in remote areas, is transport readily available (less than 5 minutes)      
13. Have you planned an emergency exit from the site in the event of a swarm     
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HS&E Self-Assessment Checklist—Biological Prevention Measures Page 2 of 3 
  SECTION 2 - PPE 

SELECTION OF PPE  

Yes No N/A N/O 

14. Will weather (heat, rain, ice) impact the safety of workers wearing protective suits      
15. Will visibility be limited to unacceptable levels if a hood is worn     
16. Will the use of equipment be difficult if a suit is worn    
17. Will heavy vegetation be encountered that could rip or damage a suit     
18. Will a Bug-Out suit or Tyvek suit be used by staff (if not, please give  
 additional rationale in writing in Section 4)      

TYPE OF PPE USED OTHER THAN BUG-OUT OR TYVEK SUIT  
19. Is staff wearing light-colored clothes      
20. Is staff wearing long sleeve shirts      
21. Are pant legs tucked into socks     
22. Are shirts tucked into pants      
23. Has tape been placed around sock/pant leg line and around waist      
24. Have hand and wrist areas been sealed     
25. Are hats being worn     
26. Have clothes been pre treated with Permethrin     
27. Has team member inspected coworker’s suits or clothing to ensure no  
 spaces exist for insects to penetrate     
 
 
 

SECTION 3 – CHECKS AND DECONTAMINATION  
 

Yes No N/A N/O 

DAILY CHECKS (TO BE COMPLETED DURING AND AT END OF DAY) 

28. Were tick/insect checks performed during the day (if not, please provide reason in Section 4)      
29. Was one unclothed tick check completed     
30. Were ticks found on the outerwear (if yes, please note the number in Section 4)     
31. Were ticks found inside the Bug-Out, Tyvek, or personal clothing     
32. Were suits turned inside out and inspected prior to putting away     
33. Were showers taken by field staff immediately upon arrive from the field     
34. Were clothing placed in a garbage bag and sealed to prevent any insects from spreading     
35. If ticks were found embedding in skin, were they properly removed and saved     
36. Have vehicles been inspected for ticks on a daily basis and before the vehicle is turned in     

REPORTING 

37. If a tick was found on your skin, could you tell where it entered so that it could be addressed      
38. If a tick was found embedded, did you contact the PM, complete a HITS form and  
 contact the Occupational Physician at 1-866-893-2514     
39. Did you contact field staff on the project to provide potential corrective measures     
40. Did you follow the IM/RTW procedure to ensure you received the proper  
 medical attention (if not, provide an explanation in Section 4)     
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HS&E Self-Assessment Checklist—Biological Prevention Measures Page 3 of 3 

Complete this section for all items where further information was requested in the previous sections. 
SECTION 4 

Item # Rationale  
Corrected (either next day or 
intended on future projects) 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 

Auditor: _______________________________ Project Manager: ____________________________ 
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HS&E Self-Assessment Checklist—Chainsaw Operations Page 1 of 4 
This checklist shall be used by CH2M HILL personnel only and shall be completed at the frequency specified in the 
project’s HSP/FSI. 

This checklist is to be used at locations where: (1) CH2M HILL employees are operating chainsaws, and/or (2) 
CH2M HILL is providing oversight of a subcontractor operating a chainsaw.  

Safety Coordinators may consult with chainsaw subcontractors when completing this checklist, but shall not direct 
the means and methods of chainsaw operations nor direct the details of corrective actions. Chainsaw 
subcontractors shall determine how to correct deficiencies, and we must carefully rely on their expertise. Items 
considered to be imminently dangerous (possibility of serious injury or death) shall be corrected immediately or 
all exposed personnel shall be removed from the hazard until corrected. 

 
Project Name: ______________________________________________________  Project No.: ________________ 

Location: ______________________________________________________  PM: 
__________________________________ 

Auditor: _________________________________   Title: ____________________________ Date: _____________ 
 
This specific checklist has been completed to: 
 

  Evaluate CH2M HILL employee exposures to chainsaw hazards 
  Evaluate a CH2M HILL subcontractor’s compliance with chainsaw HS&E requirements 
Subcontractor Name: ________________________________________________________ 

 
• Check “Yes” if an assessment item is complete/correct.  

• Check “No” if an item is incomplete/deficient. Deficiencies shall be brought to the immediate attention of the excavation 
subcontractor. Section 2 must be completed for all items checked “No.”   

• Check “N/A” if an item is not applicable. 

• Check “N/O” if an item is applicable but was not observed during the assessment.  

Numbers in parentheses indicate where a description of this assessment item can be found in Standard of Practice 
HS-49. 
 
 SECTION 1
  

  

SAFETY EQUIPMENT  (2.3) 
Yes No N/A N/O 

1. Chainsaw equipped with spark arrestor and fully functioning chain brake      
2. Chainsaw operator’s manual readily available      
3. Fully stocked first aid kit and multipurpose fire extinguisher available     
4. Appropriate personal protective equipment available and worn     
5. Clothing free of loose edges that could become entangled in the saw     

PLANNING ACTIVITIES  (2.5) 

6. Operators have read  the chainsaw operator’s manual      
7. If aerial lifts to be used, aerial lift training completed     
8. Daily safety briefing/meeting conducted with project personnel to discuss planned work      
9. Immediate area surrounding operation cleared of obstructions     
10. Companion maintained within calling distance of the chainsaw operator     
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HS&E Self-Assessment Checklist—Chainsaw Operations Page 2 of 4 
 SECTION  1 (Continued)
  

  

INSPECTION  (3.1.1) 
Yes No N/A N/O 

11. Chain tension, sharpness, condition, and guide gap checked     
12. Chainsaw components checked for physical damage     
13. Chain does not rotate at idle with chain brake off     
14. Chain brake and stop switch operating correctly      
15. Throttle trigger can not be engaged until throttle trigger lock out pressed     

STARTING THE ENGINE  (3.1.2) 

16. Chainsaw operator’s manual consulted for proper starting procedures     
17. Saw placed on level ground with guide bar and chain off the ground      
18. Saw is not drop-started      

SAFE OPERATION  (3.1.3) 

19. Chainsaw handles kept dry, clean, and free of oil or fuel mixture     
20. Chainsaws held firmly with both hands and used right-handed     
21. Operator standing to the left of the saw out of the plane of the chain      
22. Saw used between the waist and mid-chest level     
23. Full throttle maintained while cutting     
24. Operator aware of position of guide bar tip, does not contact tip with anything being cut     
25. Bumper spikes maintained as close to the object as possible     
26. Operator aware of what is in the saw’s downward path after the cut     
27. No attempt to made to cut material that is larger than the guide bar of the saw     
28. Cuts avoided that will cause chain to jam      
29. Non-metallic wedges used to prevent compression cuts from jamming the blade      
30. Bystanders and helpers kept at a safe distance from operation     
31. Chainsaw not operated when fatigued      
32. Fire extinguisher present when operating the chainsaw in forest or brushy areas      

ELECTRICAL CHAINSAW PRECAUTIONS  (3.1.3) 

33. Extension cords approved for outdoor use      
34. Electrical cords equipped with third-wire grounding      
35. Ground fault circuit interrupter (GFCI) used      
36. Electrical cord positioned carefully to avoiding cutting with saw or trip hazard      
37. Saw switched to the off position before completing electrical connections      
38. Saw unplugged before making adjustments and when not in use     

 REFUELING THE ENGINE  (3.1.4)   

39. Fuel mixed in accordance with the manufacturer's recommendations     
40. Fuel stored and transported in an approved safety container      
41. Engine shut off and allowed to cool before refueling      
42. Fire extinguisher present during fueling and refueling     
43. Area around refueling site free from combustible materials     
44. Smoking around fueling or refueling operations prohibited     
45. Funnel/flexible nozzle used to avoid spilling fuel on the engine      

TRANSPORT AND STORAGE (3.1.5) 

46. Chainsaws carried with engine off and guide bar pointing to rear     
47. Chain guard attached or placed in carrying case prior to transporting     
48. Fuel tank drained and spark plug disconnected for long-term storage      
49. Chainsaw placed in scabbard or secured to platform prior to transporting in aerial lift     
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HS&E Self-Assessment Checklist—Chainsaw Operations Page 3 of 4 
 SECTION  1 (Continued)
  

  

TOPPING UTILITY POLES  (3.2.1) 
Yes No N/A N/O 

50. CH2M HILL only topping utility poles from an aerial lift platform     
51. Aerial lifts operated safely (use aerial lift checklist in HS-41)      
52. Maximum length of pole section cut at one time does not exceed 2’     
53. Pole tested for stray voltage with foreign voltage detector prior to cutting      
54. Wiring, staples, nails, and other hardware removed within 4” of cut path      
55. Saw handled between chest and waist level     
56. Personnel below pole safe distance from the fall area     
57. Cutting stopped leaving approximately one half inch of pole uncut     
58. Pole section removed manually by pulling cut section towards body     
59. Cut pole sections lowered by rope or placed in aerial lift platform     
60. Rough edges hammered over after last cut     

TREE FELLING  (3.2.2) 

61. CH2M HILL not felling trees beyond scope of SOP HS-49      
62. Power company contacted prior to felling trees within two tree lengths of power lines      
63. Underground services checked that could be damaged when tree strikes the ground      
64. Danger zone created two tree lengths from public areas, public removed from danger zone     
65. Personnel maintain a distance equal to two tree lengths of the tree being felled      
66. Intended direction of fall determined      
67. Suitable escape path determined and maintained clear     
68. Equipment needed to prevent tree from sitting back on the saw determined and readily available      
69. Undercut notch cut on side of the tree in the direction of the fall line     
70. Back cut started 1-2” inches above the undercut      
71. As tree starts to fall, saw shut off and operator steps into the escape path      

LIMBING STANDING TREES  (3.2.3) 

72. CH2M HILL not operating chainsaws where overhead electrical power lines may be contacted     
73. Only subcontractors with special training permitted to work around electrical power lines      
74. Branches/limbs not cut above shoulder height      
75. If limbing from a ladder, ladder secured in position and operator independently secured     
76. Chainsaws not used from rope and harness unless operator has received specific training      

LIMBING FALLEN TREES (3.2.4) 

77. No dead branches/other debris hanging above work that may fall     
78. Personnel do not attempt to manually pull over elevated trees, mechanical equipment used     
79. Springpoles cut safely, avoiding springback      
80. Small-size brush and saplings cut with hand saws or other cutting tools     
81. Operator standing uphill of tree unless secured to prevent rolling/sliding downhill     
82. Cuts made with operator standing on the opposite side of the tree      
83. Operator keeping sight of saw tip, avoiding kickback     
84. Debris removed periodically to maintain clear vision and movement around tree      

BUCKING TREES  (3.2.5) 

85. Operator standing uphill of tree unless secured to prevent rolling/sliding downhill      
86. Working from small end to larger to improve stability     
87. If tree on level ground, cutting from upper side and avoiding running chain into ground      
88. If tree supported at one end, cutting from lower side one-third, then upper side      
89. If tree supported at both ends, cutting from upper side one-third, then lower side      
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HS&E Self-Assessment Checklist—Chainsaw Operations Page 4 of 4 

Complete this section for all items checked “No” in Section 1. Deficient items must be corrected in a timely 
manner.  

SECTION 2 

Item # Corrective Action Planned/Taken Date 
Corrected 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
Auditor: _________________________________ Project Manager: __________________________________ 
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HS&E Self-Assessment Checklist—Drilling Page 1 of 4 
This checklist shall be used by CH2M HILL personnel only and shall be completed at the frequency specified in the 
project’s written safety plan. 

This checklist is to be used at locations where: 1) CH2M HILL employees are potentially exposed to drilling 
hazards, 2) CH2M HILL staff are providing support function related to drilling activities, and/or 3) CH2M HILL 
oversight of a drilling subcontractor is required. 

Safety Coordinator may consult with drilling subcontractors when completing this checklist, but shall not direct 
the means and methods of drilling operations nor direct the details of corrective actions. Drilling subcontractors 
shall determine how to correct deficiencies and we must carefully rely on their expertise. Items considered being 
imminently dangerous (possibility of serious injury or death) shall be corrected immediately, or all exposed 
personnel shall be removed from the hazard until corrected. 
 

Project Name: _______________________________________________  Project No.: ______________________ 

Location: _____________________________________________ PM: __________________________________ 

Auditor: _______________________________   Title: ____________________________ Date: _____________ 

This specific checklist has been completed to: 

  Evaluate CH2M HILL employee exposures to drilling hazards (complete Section 1). 
  Evaluate CH2M HILL support functions related to drilling activities (complete Section 2) 
  Evaluate a CH2M HILL subcontractor’s compliance with drilling safety requirements (complete entire 
checklist). 
Subcontractors Name: ________________________________________________________ 

 

 
• Check “Yes” if an assessment item is complete/correct.  

• Check “No” if an item is incomplete/deficient.  Deficiencies shall be brought to the immediate attention of the 
drilling subcontractor.  Section 3 must be completed for all items checked “No.”   

• Check “N/A” if an item is not applicable. 

• Check “N/O” if an item is applicable but was not observed during the assessment.  

Numbers in parentheses indicate where a description of this assessment item can be found in SOP HSE-204. 
 

SECTION 1 - SAFE WORK PRACTICES - 5.1 
  
1. Personnel cleared during rig start-up, positioning and setup     

Yes No N/A N/O 

2. Personnel clear of rotating parts     
3. Personnel not positioned under hoisted loads     
4. Loose clothing and jewelry removed     
5. Smoking is prohibited around drilling operation     
6. Personnel wearing appropriate personal protective equipment (PPE), per HSP or FSI     
7. Personnel instructed not to approach equipment that has become electrically energized       

SECTION 2 - SUPPORT FUNCTIONS - 5.2 
AQUIFER DESIGNATIONS  (5.2.1) 

8. Aquifer designations determined and BGEM consulted when required.        

LOCATION OF UTILITIES  (5.2.2) 

9. Location of underground and overhead utilities and structures identified     
10. Utility company contacted to de-energize/ground power lines due to clearance     

http://www.int.ch2m.com/safety_counts/HS_SOP_Manual/Manual.html�
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 SUPPORT FUNCTIONS – 5.2 (Continued) 
WASTE MANAGEMENT  (5.2.3) 
11. Drill cuttings and purge water managed and disposed properly    
12. Wastes generated evaluated for proper disposal    
13. Appropriate decontamination procedures being followed, per project’s written safety plan     

Yes No N/A N/O 

DRILLING AT ORDNANCE EXPLOSIVES OR UNEXPLODED ORDNANCE SITES  (5.2.4) 
14. MEC plan prepared and approved     
15. MEC avoidance provided, routes and boundaries cleared and marked     
16. Initial pilot hole established by UXO technician with hand auger     
17. Personnel remain inside cleared areas     

SECTION 3 - DRILLING SAFETY REQUIREMENTS -5.3 
GENERAL  (5.3.1) 
18. Only authorized personnel operating drill rigs     
19. Daily safety briefing/meeting conducted with crew     
20. Daily inspection of drill rig and equipment conducted before use     
21. Good housekeeping maintained on and around rig     
SAFETY EQUIPMENT  (5.3.2) 
22. Safety-toed boots, hardhats, safety glasses w/side shields, gloves and hearing protection worn     
23. Drill rig equipped with fire extinguisher     
24. Air monitoring instruments provided when required     
25. Reflective/high visibility vests worn when required     
26. PPE for protection from chemical hazards worn if required     
BURIED UTILITY AND OVERHEAD CLEARANCE  (5.3.3) 
27. Location of underground utilities and structures identified, including third party  locate     
28. 3600 visual observation conducted     
29. Hand digging, air knifing conducted to expose utilities before drilling     
30. Safe clearance distance maintained from overhead power lines      
31. Power lines de-energized and grounded when safe distances cannot be maintained     
DRILL RIG PLACEMENT  (5.3.4) 
32. Drilling pad established, when necessary     
33. Drill rig leveled and stabilized     
34. Additional precautions taken when drilling in restricted areas     
35. In Karst topography use remote sensing or geologist review for sinkholes     
DRILL RIG TRAVEL  (5.3.5) 
36. Rig shut down and mast lowered and secured prior to rig movement     
37. Tools and equipment secured prior to rig movement     
38. Only personnel seated in cab wearing a seat belt are riding on rig during movement     
39. Backup alarm or spotter used when backing rig     
40. Spotter used when backing rig in tight or restricted areas or when low clearances exist     
41. Safe clearance distance maintained while traveling under overhead power lines     
EMERGENCY – CONTACT WITH OVERHEAD OR UNDERGROUND ELECTRICAL LINES  (5.3.6) 
42. Personnel understand emergency procedures in the event of  
 contact with overhead or underground electrical lines     
DRILL RIG OPERATION  (5.3.7) 
43. Drill rig operated in accordance with operators’ manual     
44. Personnel clear while mast is being raised     
45. Kill switch clearly identified, operational, and in reach of the operator control station     
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SECTION 3 - DRILLING SAFETY REQUIREMENTS - 5.3 (Continued) 

46. All machine guards are in place     
47. Rig ropes never wrapped around any part of the body     
48. Pressurized lines and hoses secured to prevent whipping hazards     
49. Drilling operation stopped during inclement weather     
50. Air monitoring conducted per written safety plan for hazardous atmospheres      
51. Rig gear boxes placed in neutral when operator not at controls     
52. Operator shuts rig engine down prior to leaving the drill rig vicinity     

DRILL RIG SITE CLOSURE  (5.3.8) 
53. Ground openings/holes filled or barricaded     
54. Equipment and tools properly stored     
55. All vehicles locked and keys removed     

DRILL RIG MAINTENANCE  (5.3.9) 
56. Rig properly maintained per drilling company’s maintenance program  
 and records on-site/available for review     
57. Defective components repaired immediately     
58. Lockout/tagout procedures used prior to maintenance     
59. Cathead in clean, sound condition     
60. Drill rig ropes in clean, sound condition     
61. Fall protection used for fall exposures of 6 feet (U.S.) 1.5 m or greater     
62. Rig in neutral and augers stopped rotating before cleaning     
63. Good housekeeping maintained on and around rig     

 FORMS/PERMITS AND CHECKLISTS  (7.0) 
64. Driller license/certification obtained     
65. Well development/abandonment notifications and logs submitted and in project files     
66. Groundwater withdrawal permit obtained where required     
67. Dig permit obtained where required     
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SECTION 3 
Complete this section for all items checked “No” in previous sections.  Deficient items must be corrected in a timely 
manner.   

Item # Corrective Action Planned/Taken Date Corrected 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 

Auditor: ____________________________ Project Manager: _______________________________  



HEALTH AND SAFETY PLAN-INDIAN HEAD UXO SITES 9 AND 11 

 2 

 
HS&E Self-Assessment Checklist—Hand and Power Tools Page 1 of 4 
This checklist shall be used by CH2M HILL personnel only and shall be completed at the frequency specified in the project’s 
HSP/FSI. 

This checklist is to be used at locations where: (1) CH2M HILL employees are exposed to hand and power tool hazards 
and/or (2) CH2M HILL provides oversight of subcontractor personnel who are exposed to hand and power tool hazards.  

SC may consult with subcontractors when completing this checklist, but shall not direct the means and methods of hand 
and power tool use nor direct the details of corrective actions. Subcontractors shall determine how to correct deficiencies 
and we must carefully rely on their expertise. Items considered to be imminently dangerous (possibility of serious injury or 
death) shall be corrected immediately or all exposed personnel shall be removed from the hazard until corrected. 

Project Name: ______________________________________________________ Project No.: ______________________ 

Location: ______________________________________________________ PM: __________________________________ 

Auditor: ____________________________________ Title: _________________________________ Date: _____________ 
 
This specific checklist has been completed to: 

  Evaluate CH2M HILL employee exposure to hand and power tool hazards. 
  Evaluate a CH2M HILL subcontractor’s compliance with hand and power tool requirements. 
Subcontractors Name: ________________________________________________________ 

 
• Check “Yes” if an assessment item is complete/correct.  

• Check “No” if an item is incomplete/deficient. Deficiencies shall be brought to the immediate attention of the subcontractor. 
Section 3 must be completed for all items checked “No.”  

• Check “N/A” if an item is not applicable. 

• Check “N/O” if an item is applicable but was not observed during the assessment.  

Numbers in parentheses indicate where a description of this assessment item can be found in Standard of Practice HSE-
210. 
 

  
SECTION 1 

SAFE WORK PRACTICES (5.1) 

Yes No N/A N/O 

1.  All tools operated according to manufacturer’s instructions and design limitations.     
2.  All hand and power tools maintained in a safe condition and inspected and tested before use.     
3.  Defective tools are tagged and removed from service until repaired.     
4. PPE is selected and used according to tool-specific hazards anticipated.     
5. Power tools are not carried or lowered by their cord or hose.     
6.  Tools are disconnected from energy sources when not in use, servicing, cleaning, etc.     
7.  Safety guards remain installed or are promptly replaced after repair.     
8.  Tools are stored properly.     
9. Cordless tools and recharging units both conform to electrical standards and  

specifications.        
10. Tools used in explosive environments are rated for such use.         
11. Knife or blade hand tools are used with the proper precautions.        
12. Consider controls to avoid muscular skeletal, repetitive motion, and cumulative trauma  
stressors.      
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 SECTION 2 

GENERAL (5.2.2) 

Yes No N/A N/O 

13. PPE is selected and used according to tool-specific hazards anticipated.     
14. Tools are tested daily to assure safety devices are operating properly.     
15. Damaged tools are removed from service until repaired.     
16. Power operated tools designed to accommodate guards have guards installed.     
17. Rotating or moving parts on tools are properly guarded.     
18. Machines designed for fixed locations are secured or anchored.     
19. Floor and bench-mounted grinders are provided with properly positioned work rests.     
20. Guards are provided at point of operation, nip points, rotating parts, etc.     
21. Fluid used in hydraulic-powered tools is approved fire-resistant fluid.      

ELECTRIC-POWERED TOOLS (5.2.3) 

22. Electric tools are approved double insulated or grounded and used according to SOP HSE-206.     
23.  Electric cords are not used for hoisting or lowering tools.     
24.  Electric tools are used in damp/ wet locations are approved for such locations or GFCI installed.     
25.  Hand-held tools are equipped with appropriate on/off controls appropriate for the tool.     
26.  Portable, power-driven circular saws are equipped with proper guards.     

ABRASIVE WHEEL TOOLS (5.2.4) 

27. All employees using abrasive wheel tools are wearing eye protection.     
28. All grinding machines are supplied with sufficient power to maintain spindle speed.     
29. Abrasive wheels are closely inspected and ring-tested before use.     
30. Grinding wheels are properly installed.     
31. Cup-type wheels for external grinding are protected by the proper guard or flanges.     
32. Portable abrasive wheels used for internal grinding are protected by safety flanges.     
33. Safety flanges are used only with wheels designed to fit the flanges.     
34. Safety guards on abrasive wheel tools are mounted properly and of sufficient strength.     

PNEUMATIC-POWERED TOOLS (5.2.5) 

35. Tools are secured to hoses or whip by positive means to prevent disconnection.     
36. Safety clips or retainers are installed to prevent attachments being expelled.     
37. Safety devices are installed on automatic fastener feed tools as required.     
38. Compressed air is not used for cleaning unless reduced to < 30 psi, with PPE, and guarded.     
39. Manufacturer’s safe operating pressure for hoses, pipes, valves, etc. are not exceeded.     
40. Hoses are not used for hoisting or lowering tools.     
41. All hoses >1/2-inch diameter have safety device at source to reduce pressure upon hose failure.     
42. Airless spray guns have required safety devices installed.     
43. Blast cleaning nozzles are equipped with operating valves, which are held open manually.     
44. Supports are provided for mounting nozzles when not in use.     
45. Air receiver drains, handholes, and manholes are easily accessible.     
46. Air receivers are equipped with drainpipes and valves for removal of accumulated oil and water.     
47. Air receivers are completely drained at required intervals.     
48. Air receivers are equipped with indicating pressure gauges.     
49. Safety, indicating, and controlling devices are installed as required.     
50. Safety valves are tested frequently and at regular intervals to assure good operating condition.     
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LIQUID FUEL-POWERED TOOLS (5.2.6) 

Yes No N/A N/O 

51. Liquid fuel-powered tools are stopped when refueling, servicing, or maintaining.     
52. Liquid fuels are stored, handled, and transported in accordance with SOP HSE-403        
53. Liquid fuel-powered tools are used in confined spaces in accordance with SOP HSE-203.     
54. Safe operating pressures of hoses, valves, pipes, filters, and other fittings are not exceeded.     
POWER-ACTUATED TOOLS (5.2.7) 
55. Only trained employee operates powder-actuated tools.     
56. Powder-actuated tools are not loaded until just prior to intended firing time.     
57. Tools are not pointed at any employee at any time.     
58. Hands are kept clear of open barrel end.     
59. Loaded tools are not left unattended.     
60. Fasteners are not driven into very hard or brittle materials.     
61. Fasteners are not driven into easily penetrated materials unless suitable backing is provided.     
62. Fasteners are not driven into spalled areas.     
63. Powder-actuated tools are not used in an explosive or flammable atmosphere.     
64. All tools are used with correct shields, guards, or attachments recommended by manufacturer.     
JACKING TOOLS (5.2.8) 
65.  Rated capacities are legibly marked on jacks and not exceeded.     
66.  Jacks have a positive stop to prevent over-travel.     
67.  The base of jacks are blocked or cribbed to provide a firm foundation, when required.      
68.  Wood blocks are place between the cap and load to prevent slippage, when required.     
69.  After load is raised, it is cribbed, blocked, or otherwise secured immediately.     
70.  Antifreeze is used when hydraulic jacks are exposed to freezing temperatures.      
71.  All jacks are properly lubricated.      
72.  Jacks are inspected as required.      
73.  Repair or replacement parts are examined for possible defects.      
74.  Jacks not working properly are removed from service and repaired or replaced.      
HAND TOOLS (5.2.9) 
75. Wrenches are not used when jaws are sprung to the point of slippage.     
76. Impact tools are kept free of mushroomed heads.     
77. Wooden handles of tools are kept free of splinters or cracks and are tightly fitted in tool.     
CHAIN SAWS (5.2.10) 
78.  Chainsaw equipped with spark arrestor and fully functioning chain brake      
79.  Chainsaw operator’s manual readily available      
80.  Fully stocked first aid kit and multipurpose fire extinguisher available     
81.  Appropriate personal protective equipment available and worn     
82.  Clothing free of loose edges that could become entangled in the saw     
83.  Chainsaw handles kept dry, clean, and free of oil or fuel mixture     
84.  Chainsaws held firmly with both hands and used right-handed     
85.  Operator standing to the left of the saw out of the plane of the chain      
86.  Saw used between the waist and mid-chest level     
87.  Full throttle maintained while cutting     
88.  Operator aware of position of guide bar tip, does not contact tip with anything being cut     
89.  Bumper spikes maintained as close to the object as possible     
90.  Operator aware of what is in the saw’s downward path after the cut     
91.  No attempt to made to cut material that is larger than the guide bar of the saw     
92.  Cuts avoided that will cause chain to jam      
93.  Non-metallic wedges used to prevent compression cuts from jamming the blade      
94.  Bystanders and helpers kept at a safe distance from operation     
95.  Chainsaw not operated when fatigued      
96.  Fire extinguisher present when operating the chainsaw in forest or brushy areas       
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SECTION 3 

Complete this section for all items checked “No” in Sections 1 or 2. Deficient items must be corrected in a timely 
manner.  

Item # Corrective Action Planned/Taken Date Corrected 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 

Auditor: _________________________________  Project Manager: ___________________________________ 
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This checklist shall be used only by CH2M HILL personnel and shall be completed at the frequency specified in the 
project’s HSP/FSI.  

This checklist is to be used at locations where: (1) CH2M HILL employees perform manual lifting activities (office 
or projects), and/or (2) CH2M HILL provides oversight of a subcontractor performing manual lifting activities.  

SC or Office Safety Coordinators/Committee members may consult with subcontractors (if applicable) when 
completing this checklist but shall not direct the means and methods of activities nor direct the details of 
corrective actions. Subcontractors shall determine how to correct deficiencies, and we must carefully rely on their 
expertise. Conditions considered imminently dangerous (possibility of serious injury or death) shall be corrected 
immediately or all exposed personnel shall be removed from the hazardous area until corrected. 

Complete the appropriate project or office information: 

Project Information 
Project Name: _______________________________________________     Project No.:  
_____________________ 

Location: ______________________________________________  PM: 
__________________________________ 

Auditor: _______________________________   Title: ______________________________ Date: 
_____________ 
Office Information 
Office Location:  
_______________________________________________________________________________ 
Auditor: _______________________________   Title: ______________________________ Date: 
_____________ 
This specific checklist has been completed to: 

  Evaluate CH2M HILL employee manual lifting activities. 
  Evaluate a CH2M HILL subcontractor’s manual lifting activities. 
Subcontractor Name: ________________________________________________________ 

• Check “Yes” if an assessment item is complete/correct.  
• Check “No” if an item is incomplete/deficient. Deficiencies shall be brought to the immediate 

attention of the subcontractor.  
• Check “N/A” if an item is not applicable. 
• Check “N/O” if an item is applicable but was not observed during the assessment.  
Numbers in parentheses indicate where a description of this assessment item can be found in Standard 
of Practice HSE-112. 

Planning Activities Yes No N/A 

1. 

N/O 

Efforts have been made to inquire about receiving equipment or 
supplies in containers weighting less than 50 pounds (23 kilograms). ο ο ο ο 

2. Equipment or supplies are being delivered as close as possible to their 
use point. 

ο ο ο ο 

3. Heavy equipment or supplies are being stored off the ground and no 
lower than knee height. ο ο ο ο 

4. Adequate space has been provided to access and lift equipment or 
supplies without reaching or twisting. ο ο ο ο 
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Safe Work Practices (5.1) Yes No N/A 

5. 

N/O 

Tasks or activities have been modified to reduce or minimize manual 
lifting. ο ο ο ο 

6. All employees performing manual lifting have received training on how 
to lift safely. ο ο ο ο 

7. Manual lifting control measures are evaluated during assessments. ο ο ο ο 

8. Manual lifting incidents are reviewed as part of the HSE Program 
reviews. ο ο ο ο 

9. Manual lifting incidents are reviewed as part of the HSE Program 
reviews. ο ο ο ο 

Office Environments (5.1.1) Yes No N/A 

10 

N/O 

Employees have received lifting training. ο ο ο ο 

11 Mechanical devices are readily available to employees handling 
equipment or supplies weighing more than 40 pounds (18 kilograms). ο ο ο ο 

Field Projects (5.1.2) Yes No N/A 

12 

N/O 

All manual lifting tasks or activities have been addressed in the written 
site safety plan. ο ο ο ο 

13 Employees have received safe lifting training as required by the 
written site safety plan. ο ο ο ο 

Mechanical Lifting (5.2) Yes No N/A 

14 

N/O 

Hand trucks and trolleys are visually inspected before use. ο ο ο ο 

15 Hand trucks and trolleys do not have any broken or damaged parts. ο ο ο ο 

16 Hand truck and trolley paths are free of uneven surfaces, water, oil, or 
cracks and holes. ο ο ο ο 

17 Loads carried by hand trucks are balanced and sturdy. ο ο ο ο 

18 Hand trucks or dollies are being pushed when on level ground. ο ο ο ο 

19 When going up or down a slope using a hand truck or trolley, the load 
is downslope of the person. ο ο ο ο 

20 Employees using hand trucks or dollies are moving slowly and 
cautiously. ο ο ο ο 

21 Employees using hand trucks or trolleys are able to see over the load. ο ο ο ο 

Assisted Lifting (5.3) Yes No N/A 

22 

N/O 

Personnel are not performing manual lifting beyond their physical 
capabilities. ο ο ο ο 

23 Loads are evenly distributed when being handled by multiple people.  ο ο ο ο 
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Manual Lifting (5.4) Yes No N/A 

24 

N/O 

Before the lift, the load and path was assessed. ο ο ο ο 
25 Loads being lifted are free of sharp edges, slivers, or wet or greasy 

spots. ο ο ο ο 

26 Gloves are used for manual lifts of loads with sharp or splintered 
edges. ο ο ο ο 

27 Employees performing manual lifts use the proper lifting techniques. ο ο ο ο 

28 Special tools fabricated for lifting grates or manhole covers are used. ο ο ο ο 
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Item # Corrective Action Planned/Taken Date 
Corrected 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 
Auditor: _________________________________   Project Manager: _______________________________ 
 



PERSONAL PROTECTIVE EQUIPMENT (PPE) 
ENTERPRISE STANDARD OPERATING PROCEDURE HSE&Q-117 

HSEQ-117, VERSION 2 A2-1 
We will only maintain controlled copies online.  Printed versions of this document are uncontrolled copies.  To ensure you have the current 
version, use the copy located at HSE&Q website. 

 
HS&E Self-Assessment Checklist—Personal Protective Equipment Page 1 of 3 
This checklist shall be used by CH2M HILL personnel only and shall be completed at the frequency specified in the 
project’s HSP/FSI.  

This checklist is to be used at locations where CH2M HILL employees are required to wear PPE or are required to 
perform oversight of a subcontractor using PPE or both. 

CH2M HILL staff shall not direct the means and methods of subcontractor use of PPE nor direct the details of 
corrective actions. The subcontractor must determine how to correct deficiencies and CH2M HILL staff must 
carefully rely on their expertise. Conditions considered to be imminently dangerous (possibility of serious injury or 
death) must be corrected immediately or all exposed personnel must be removed from the hazard until corrected. 

Project Name: _______________________________________________  Project No.: ______________________ 
Location: _____________________________________________ PM: __________________________________ 

Auditor: _______________________________ Title: ______________________________ Date: _____________ 
This specific checklist has been completed to (check only one of the boxes below): 
 

  Evaluate CH2M HILL compliance with its PPE program (SOP HSE-117) 
  Evaluate a CH2M HILL subcontractor’s compliance with its PPE program 

Subcontractor’s Name: ________________________________________________________ 

Check the appropriate box, as follows: 

• Check “Yes” if an assessment item is complete or correct. 

• Check “No” if an item is incomplete or deficient. Section 2 must be completed for all items checked “No.” 

• Check “N/A” if an item is not applicable. 

• Check “N/O” if an item is applicable but was not observed during the assessment. 

Numbers in parentheses indicate where a description of this assessment item can be found in Standard of Practice 
HSE-121. 

SECTION 1  
GENERAL 

Yes No N/A N/O 

1. Required PPE listed in HSP FSI or AHA.      
2. PPE available for use by employees.     
3. PPE cleaning supplies available for use.     
4. PPE stored appropriately to prevent deformation or distortion.     
5. PPE written certification has been completed.     
 
EYEWEAR (Glasses/Goggles/Face Shields) 
6 Eyewear cleaning supplies available.     
7 Safety glasses in good condition and lenses free of scratches.     
8 Goggles adjustment strap not cracked or frayed, not deformed, or lenses not 
  scratched.     
9. Face shields in good condition, including adjustment band, and free of scratches or  
 chips.     
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SECTION 1 (Continued)  
HEAD PROTECTION  

Yes No N/A N/O 

10. Hard hat bill and suspension attached as allowed by manufacturer.    
11. Shell is pliable, free of dents, cracks, nicks, or any damage due to impact.    
12. Suspension maintained at 1.25 inches from inside of shell.    
13. Suspension free of cuts or fraying, torn headband, adjustment strap workable.     
14. Electrical hard hat matched to hazard classification.     
15. Dated to determine whether within manufacturer’s allowable 5-year use time period.     
 
HAND PROTECTION 
16. Available in sizes matched to employee.        
17. Gloves free of rips tears, abrasions, or holes.        
18. Matched to manufacturer’s specification for chemicals used onsite.        
19. Electrical gloves matched to hazard and periodically inspected for insulating rating.       
20. Maintained in a clean and sanitary condition, decontaminated or disposed properly.       
 
BODY PROTECTION 
21. Available in sizes matched to employee.        
22. Maintained in a clean and sanitary condition, decontaminated or disposed properly.       
23. Vapor-tight fully encapsulated suits tested at required periodic intervals.        
24. Flame-resistant clothing matched to electrical hazard and arc flash rating.        
25 Welding gear matched to degree of hazard and free of cuts, tears or burn holes.       
26 Flotation gear available for work near or on water and in good condition.        
 
HOT AND COLD BODY PROTECTION 
27 Cooling gear available based on degree of heat stress hazard.        
28 Cooling gear in operable, clean, and sanitary condition.        
29 Cold-weather gear provided based on needs assessment.        
30. Cold-weather gear available in sizes to match employees.        
31 Cold-weather gear is in free of tears, rips, or holes and in maintained in a clean condition.      
 
TRAINING 
32 Initial PPE training completed by employees.        
33 Training conducted when new types or styles of PPE are issued.        
34 PPE selection, use, and maintenance reviewed at daily safety briefings.         
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HS&E Self-Assessment Checklist—Personal Protective Equipment Page 3 of 3 
 

Complete this section for all items checked “No” in Section 1. Deficient items must be corrected in a timely 
manner. 

SECTION 2 
 

 
Item 

# Corrective Action Planned or Taken 
Date 

Corrected 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
Auditor: _________________________________ Project Manager: ____________________________________ 



 

 

  

 
HS&E Self-Assessment Checklist—Traffic Control Page 1 of 4 
This checklist shall be used by CH2M HILL personnel only and shall be completed at the frequency specified in the 
project’s HSP/FSI. 
This checklist is to be used at locations where: (1) CH2M HILL employees are exposed to traffic hazards and/or 
(2) CH2M HILL provides oversight of subcontractor personnel who are exposed to traffic hazards.  
SC may consult with subcontractors when completing this checklist, but shall not direct the means and methods 
of traffic control operations nor direct the details of corrective actions. Subcontractors shall determine how to 
correct deficiencies, and we must carefully rely on their expertise. Items considered to be imminently dangerous 
(possibility of serious injury or death) shall be corrected immediately or all exposed personnel shall be removed 
from the hazard until corrected. 
Completed checklists shall be sent to the HS&E Staff for review. 

Project Name: ________________________________________________Project No.: ______________________ 
Location: ___________________________________________________ PM: ______________________________ 
Auditor: ____________________________________ Title: __________________________ Date: _____________ 
This specific checklist has been completed to: 

  Evaluate CH2M HILL employee exposure to traffic hazards. 
  Evaluate a CH2M HILL subcontractor’s compliance with traffic control requirements. 
Subcontractors Name: ________________________________________________________ 

 
• Check “Yes” if an assessment item is complete/correct.  
• Check “No” if an item is incomplete/deficient. Deficiencies shall be brought to the immediate attention of the 

subcontractor. Section 3 must be completed for all items checked “No.”  
• Check “N/A” if an item is not applicable. 
• Check “N/O” if an item is applicable but was not observed during the assessment.  
Numbers in parentheses indicate where a description of this assessment item can be found in Standard of Practice 
HSE-216. 
 
 SECTION 1
  

  

SAFE WORK PRACTICES (3.1) 
Yes No N/A N/O 

1.  Personnel working on/adjacent to active roadways or in control zones are wearing  
safety vests.     

2.  Traffic control plan (TCP) is consistent with roadway, traffic, and working conditions.     
3.  TCP has been approved by regulatory or contractual authority prior to work.     
4. TCP considers all factors that may influence traffic related hazards and controls.     
5. Work areas are protected by rigid barriers.     
6.  Lookouts are used when applicable.     
7.  Vehicles are parked 40 feet away from work zone or are equipped with hazard  

beacon/strobe.     
8. TMCC or TMA vehicle is used where appropriate.     
9. All CH2M HILL traffic control device conform to MUTCD standards.     
10. Traffic control devices are inspected continuously.     
11. Flagging is only used when other means of traffic control are inadequate.     
12. Additional traffic control zone controls have been implemented.     
13. Cranes do not swing loads/booms over nor do workers enter/cross live roadways 

(as defined).     
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HS&E Self-Assessment Checklist—Traffic Control Page 2 of 4 
 SECTION 2 
GENERAL (3.2.1) 

Yes No N/A N/O 

14. Lane closings are performed when required by this SOP.     
15. Traffic control configurations are based on an engineering study of the location.     
16. If no study, traffic control is performed with approval of the authority having  

jurisdiction.     
17. TCP has been prepared and understood by all responsible parties prior to work.     
18. Special preparation/coordination with external parties has been conducted where  

applicable.      
19. All contractor traffic control devices conform to MUTCD standards.     
20. Traffic movement and flow are inhibited or disrupted as little as possible.     
21. Supplemental equipment and activities do not interfere with traffic.     
22. Drivers and pedestrians are considered when entering and traversing traffic control  

zone.      
TRAFFIC CONTROL ZONES (3.2.2) 
23. Traffic control zones are divided into the necessary five areas.     
24. Advances warning area is designed based on conditions of speed, roadways, and  

driver needs.     
25. Advanced warning signage is spaced according to roadway type and conditions.     
26. Transition areas are used to channelize traffic around the work area.     
27. Buffer areas are used to provide a margin of safety for traffic and workers.     
28. The buffer area is free of equipment, workers, materials, and worker vehicles.      
29. The length of the buffer area is two times the posted speed limit in feet.     
30. All work is contained in the work area and is closed to all traffic.     
31. A termination area is used to provide traffic to return to normal lanes.     
32. A downstream taper is installed in the termination area.     
DEVICE INSTALLATION AND REMOVAL (3.2.3) 
33. All vehicles involved with device installation/removal have hazard beacons/strobes.     
34. Devices are installed according to the order established by this SOP.     
35. Devices are removed in the opposite order of installation.    
36. Tapers are used to move traffic out of its normal path.     
37. Tapers are created using channelizing devices.     
38. The length of taper is determined by posted speed and width of lane to be  

closed (see formula).     
39. Local police or highway patrol assist during taper installation and removal.     
40. TMCC/ TMA vehicles are used to protect personnel during installation and removal 

 of devices.     
41. Cone trucks are equipped with platforms and railings.     
42. Cones are the appropriate height for the specific roadway and are reflectorized.     
43. Temporary sign supports are secured using sandbags to prevent movement.     
44. Arrow panels are used on lane closures where required.     
45. Concrete barriers are used where required.     
46. Barrels, crash cushions, or energy absorbing terminals are used to protect traffic  

as required.     
47. Changeable message signs (CMS) are used as required.     
48. CMS are not used to replace required signage.     
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49. No more than two message panels are used in any message cycle on CMS.     
FLAGGING (3.2.4) 
50. Flagging is used only when other traffic control methods are inadequate.     
51. Only approved personnel with current certification are allowed to be used as flaggers.     
52. Flaggers are located off the traveled portion of the roadway.      
53. A communication system is established when more than one flagger is used.     
54. Hand signaling by flaggers is by means of red flags, sign paddles, or red lights.     
55. Flaggers are alert, positioned close enough to warn work crews, and easily identified  
from crew.     
56. An escape plan is established by crew and flaggers prior to traffic control set up.     
57. Signs indicating a flagger is present are used and removed as required.     

INSPECTION AND MAINTENANCE (3.2.5) 
58. Traffic control zones are monitored to determine their effectiveness under varying 

 conditions.     
59. Traffic control devices are inspected at the beginning and continuously during  

work shift.     
60. Traffic control devices are restored to their proper position immediately and 

 continuously.     
61. Damaged, old, or ineffective devices are removed and replace immediately and  

continuously.     
62. Devices using reflected light for illumination are cleaned and monitored continuously.     
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HS&E Self-Assessment Checklist—Traffic Control Page 4 of 4 

 
SECTION 3 

Complete this section for all items checked “No” in Sections 1 or 2. Deficient items must be corrected in a timely 
manner.  

Item # Corrective Action Planned/Taken Date 
Corrected 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 

Auditor: _________________________________ Project Manager: ____________________________________ 



 

 

CH2M HILL Health and Safety Plan 
Attachment 5 

Key Target Zero Program Elements 
(blank forms for field use) 

Activity Hazard Analysis 

Pre-Task Safety Plans 

Safe Behavior Observation 

Incident Report and Investigation 
(use electronic form when possible) 

HITS 

Lessons Learned Template 

http://www.int.ch2m.com/hits�


ACTIVITY HAZARD ANALYSIS 
 

 

Activity:  Date:  

Project Name:  
Description of the work:   
 Site Supervisor:  

Site Safety Officer: 

Review for latest use: Before the job is performed 
 

Work Activity Sequence 
(Identify the principal steps involved 
and the sequence of work activities) 

Potential Health and Safety Hazards 
(Analyze each principal step for potential 

hazards) 

Hazard Controls 
(Develop specific controls for each potential 

hazard) 
   

   

   

   

   

   



ACTIVITY HAZARD ANALYSIS 

 

Work Activity Sequence 
(Identify the principal steps involved 
and the sequence of work activities) 

Potential Health and Safety Hazards 
(Analyze each principal step for potential 

hazards) 

Hazard Controls 
(Develop specific controls for each potential 

hazard) 
   

   

   

 
Equipment to be used 

(List equipment to be used in the work 
activity) 

Inspection Requirements 
(List inspection requirements for the work 

activity) 

Training Requirements 
(List training requirements including hazard 

communication) 

   

 
 



ACTIVITY HAZARD ANALYSIS 
 

 

PRINT NAME    
 

SIGNATURE 

Supervisor Name:           Date/Time:     
 
 
Safety Officer Name:          Date/Time:     
 
 
Employee Name(s):           Date/Time:     
 
 
             Date/Time:     
 
 
             Date/Time:     
 
 
             Date/Time:     
 
 
             Date/Time:     
 
 
             Date/Time:     
 
 
             Date/Time:     
 
 
             Date/Time:     
 
 
             Date/Time:     
 



 

 

   

Pre-Task Safety Plan (PTSP) and Safety Meeting Sign-in Sheet 

Project:___________________________   Location:   _______________       
Date:________________ 

Supervisor:  ________________________________  Job 
Activity:_______________________________________ 
  
______________________________________________________________________________________ 
                                                                                                                                                                                           
Attendees:     Print Name      Sign Name 
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________ 
 
List Tasks and verify that applicable AHAs have been reviewed: 

______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________ 

 

Tools/Equipment Required for Tasks (ladders, scaffolds, fall protection, cranes/rigging, heavy equipment, 
power tools): 

______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________ 

Potential H&S Hazards, including chemical, physical, safety, biological and environmental (check all that 
apply): 

__ Chemical  burns/contact __ Trench, excavations, cave-ins __ Ergonomics 

__ Pressurized lines/equipment __ Overexertion __ Chemical splash 

__ Thermal burns __ Pinch points __ Poisonous plants/insects 

__ Electrical __ Cuts/abrasions __ Eye hazards/flying projectile 

__ Weather conditions __ Spills __ Inhalation hazard 

__ Heights/fall > 6 feet __ Overhead Electrical hazards __ Heat/cold stress 

__ Noise __ Elevated loads __ Water/drowning hazard 

__ Explosion/fire __ Slips, trip and falls __ Heavy equipment 

__ Radiation __ Manual lifting __ Aerial lifts/platforms 

__ Confined space entry __ Welding/cutting __ Demolition 

__Underground Utilities __ Security __ Poor communications  

Other Potential Hazards (Describe): 

______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________ 



 

 

Hazard Control Measures (Check All That Apply): 
PPE 
__ Thermal/lined 
__ Eye 
__ Dermal/hand 
__ Hearing 
__ Respiratory 
__ Reflective vests 
__ Flotation device 
__ Hard Hat 

Protective Systems 
__ Sloping 
__ Shoring 
__ Trench box 
__ Barricades 
__ Competent person 
__ Locate buried utilities 
__ Daily inspections 
__ Entry Permits/notification 

Fire Protection 
__ Fire extinguishers 
__ Fire watch 
__ Non-spark tools 
__ Grounding/bonding 
__ Intrinsically safe equipment 
 

Electrical 
__ Lockout/tagout 
__ Grounded 
__ Panels covered 
__ GFCI/extension cords 
__ Power tools/cord inspected 
__ Overhead line clearance 
__ Underground utils ID’d 
 

Fall Protection 
__ Harness/lanyards 
__ Adequate anchorage  
__ Guardrail system 
__ Covered opening 
__ Fixed barricades 
__ Warning system 

Air Monitoring 
__ PID/FID 
__ Detector tubes 
__ Radiation 
__ Personnel sampling 
__ LEL/O2 
__ No visible dust 
__ Other 

Proper Equipment 
__ Aerial lift/ladders/scaffolds 
__ Forklift/heavy equipment  
__ Backup alarms 
__ Hand/power tools 
__ Crane with current inspection 
__ Proper rigging 
__ Operator qualified 

Welding & Cutting 
__ Cylinders secured/capped 
__ Cylinders separated/upright 
__ Flash-back arrestors 
__ No cylinders in CSE 
__ Flame retardant clothing 
__ Appropriate goggles 

Confined Space Entry 
__ Isolation 
__ Air monitoring 
__ Trained personnel 
__ Permit completed 
__ Rescue 

Medical/ER 
__ First-aid kit 
__ Eye wash 
__ FA-CPR trained personnel 
__ Route to hospital  

Heat/Cold Stress 
__ Work/rest regime 
__ Rest area 
__ Liquids available 
__ Monitoring 
__ Training 

 Vehicle/Traffic 
__ Traffic control 
__ Barricades 
__ Flags 
__ Signs 

Permits 
__ Hot work 
__ Confined space 
__ Lockout/tagout 
__ Excavation 
__ Demolition 
__ Energized work 

Demolition 
__ Pre-demolition survey 
__ Structure condition 
__ Isolate area/utilities 
__ Competent person 
__ Hazmat present 

Inspections: 
__ Ladders/aerial lifts 
__ Lanyards/harness 
__ Scaffolds 
__ Heavy equipment 
__ Drill rigs/geoprobe rigs 
__ Cranes and rigging 
__ Utilities marked 

Training: 
__ Hazwaste (current) 
__ Construction 
__ Competent person 
__ Task-specific  
__ FA/CPR 
__ Confined Space 
__ Hazcom 

Underground Utilities 
__Dig alert called 
__3rd Party locater 
__As-builts reviewed 
__Interview site staff 
__Client review 
__soft locate necessary? 

Incident Communications 
__Work stops until cleared by 

TM/CM 
__Immediate calls to TM/CM 
__Client notification 
__24 hour notification setup 
__Clear communications 

AHA’ s 
__reviewed and approved by HSM 
__on site and current  
__applicable for this day’s work 
__Communication and incident processes included? 
 

Field Notes (including observations from prior day, etc.): 
___________________________________________________________________________________________ 
___________________________________________________________________________________________
___________________________________________________________________________________________ 

 

Name (Print): _________________________________ 
Signature:_________________________________       Date:__________________ 



 

 

 

Safe Behavior Observation Form 
Federal or  Commercial Sector (check one) Construction or  Consulting (check one) 

Project Number: Client/Program: 

Project Name: Observer: Date: 
 
Position/Title of 
worker observed:  

Background 
Information/ 
comments: 

 

Task/Observation 
Observed: 

 
 

 Identify and reinforce safe work practices/behaviors 
 Identify and improve on at-risk practices/acts 
 Identify and improve on practices, conditions, controls, and compliance that eliminate or reduce 

hazards 
 Proactive PM support facilitates eliminating/reducing hazards (do you have what you need?) 
 Positive, corrective, cooperative, collaborative feedback/recommendations 

Actions & Behaviors Safe 
At-

Risk Observations/Comments 

Current & accurate Pre-Task 
Planning/Briefing (Project safety 
plan, STAC, AHA, PTSP, tailgate 
briefing, etc., as needed) 

  Positive Observations/Safe Work Practices: 

Properly 
trained/qualified/experienced 

  

Tools/equipment available and 
adequate 

  

Proper use of tools   Questionable Activity/Unsafe Condition 
Observed: Barricades/work zone control   

Housekeeping   

Communication   

Work Approach/Habits   

Attitude   

Focus/attentiveness   Observer’s Corrective Actions/Comments: 
Pace   

Uncomfortable/unsafe position   

Inconvenient/unsafe location   

Position/Line of fire   

Apparel (hair, loose clothing, 
jewelry) 

  

Repetitive motion   Observed Worker’s Corrective 
Actions/Comments: Other…   

For ES Federal Sector projects please email completed forms to: CH2M HILL ES FED Safe Behavior Observation 
For ES Commercial Sector projects please email completed forms to: CH2M HILL ES COM Safe Behavior Observation 
For CNR ES staff please email completed forms to: cnressafe@ch2m.com

mailto:CH2MHILLESFEDSafeBehaviorObservation@ch2m.com�
mailto:SafeBehaviorObservations@ch2m.com�
mailto:cnressafe@ch2m.com�


 

 

HITS Incident Report Hardcopy (Phase 1 – Initial Entry)  
Phase 1 – Initial Entry  
Type of Incident 

 Injury/Illness 
(May select more than one)  

 Property Damage 
 Spill/Release 
 Environment/Permit  

 Near Miss 
 Other 

 

Preparer’s Name: _____________________________________________  Preparer’s Phone Number: _______________________________ 
General Information Section  

Date of Incident: _________________  Time of Incident: _____________   AM / PM 
What Business Group is accountable for this incident: _____________________________________________________________________   
What Business Group SubGroup is accountable for this incident: ____________________________________________________________   
What CH2M HILL Company is accountable for this incident: _________________________________________________________________   
Where did the Incident occur? 
  United States, Geographic Region: __________________________________  
  Canada, Province/Territory: ________________________________________  
  International, County: _____________________________________________ 

  Company Premises, CH2M HILL Office (use 3 letter office code if available): _______________________________________________  
Location of Incident? 

  Project, Project name: __________________________________________________________________________________________ 
  In Transit   
  Traveling from:  _______________________________________________________________________________________________ 
  Traveling to: __________________________________________________________________________________________________  
  At Home 
  Other, Specify: ________________________________________________________________________________________________  
Describe the incident:  ________________________________________________________________________________________________ 
____________________________________________________________________________________________________________________ 
____________________________________________________________________________________________________________________ 
Describe how this event could have been prevented: _______________________________________________________________________ 
____________________________________________________________________________________________________________________ 
Provide Witness Information: 
 Name: ______________________________________________________ Phone: _______________________________ 
 Name: ______________________________________________________ Phone: _______________________________ 
 Name: _____________________________________________________ Phone: _______________________________ 
Personnel Notified of Incident (Provide name, date and time): 
 CH2M HILL Personnel: 
____________________________________________________________________________________________ 
 Client Personnel:  
_________________________________________________________________________________________________ 
Additional Comments:  
____________________________________________________________________________________________________________________ 
____________________________________________________________________________________________________________________ 
 
Injury/Ilness Section 
Who was injured?  

[Complete only if Injury/Illness Incident type selected] 

  CH2M HILL Employee or CH2M HILL Temp Employee  
  Subcontractor to CH2M HILL (Non-LLC Joint Venture Project) 
  LLC Joint Venture Partner Employee  
  LLC Joint Venture Project Subcontractor/Contractor  
  Other 
Name of Injured: __________________________________________________    Job Title: _________________________________________ 
Employer Name:  ________________________________________________ Supervisor of Employee: _______________________________ 

Business Group of Injured Employee: ______________________________________________________________________________   
Complete for CH2M HILL Employee Injuries 

Has the employee called the Injury Management Administrator (1-866-893-2514)? 
 Yes    No    Not Sure 

Has the injured employee’s supervisor been notified of this incident?  
 Yes    No    Not Sure 

  



 

 

Has the project safety coordinator been notified of this incident?   
Complete for Non-CH2M HILL Employee Injuries 

  Yes    No    Not Sure 
Project Safety Coordinator: _______________________________________________________________________________________ 

Body Part Affected: ___________________________________________________________________________________________________ 
Injury/Illness (Result): _________________________________________________________________________________________________ 
Describe treatment provided (if medication provided, identify whether over-the-counter or prescription): ___________________________ 
____________________________________________________________________________________________________________________ 
Describe any work restriction prescribed (include dates and number of days): _________________________________________________ 
____________________________________________________________________________________________________________________ 
Physician/Health Care Provider Information 

Name:  ________________________________________________________________________      Phone: _______________________ 
Was treatment provided away from the worksite? 

 No 
  Yes 

  Facility Name: 
_______________________________________________________________________________________________ 
  Address: 
___________________________________________________________________________________________________ 
  City: ____________________________________________________________________   Phone Number: 
____________________ 
Was injured treated in an emergency room? 

 No    Yes 
Was injured hospitalized overnight as an in-patient? 

 No    Yes 
 

General Information Environmental Section
Who had control of the area during the incident? 

  [Complete only if Environment/Permit or Spill/Release Incident type selected] 

  CH2M HILL, Company: _________________________________________________________________________________________ 
  Subcontractor, Company: _______________________________________________________________________________________ 
  Joint Venture Partner/Contractor/Subcontractor, Company: _____________________________________________________________ 
  Other, Company: ______________________________________________________________________________________________ 
  Relationship to CH2M HILL: _____________________________________________________________________________________ 
 
Property Damage Section 
Property Damaged: ____________________________________________________________________________________________________ 

[Complete only if Property Damage Incident type selected] 

Property Owner: 
_______________________________________________________________________________________________________ 
Damage Description: ___________________________________________________________________________________________________ 
Estimated US Dollar Amount: ____________________________________________________________________________________________ 

 
Spill or Release Section 
Substance: ___________________________________________________________________________________________________________ 

[Complete only if Spill/Release Incident type selected] 

Estimated Quantity: ____________________________________________________________________________________________________ 
Did the spill/release move off the property?: _________________________________________________________________________________ 
Spill/Release From: ____________________________________________________________________________________________________ 
Spill/Release To: _____________________________________________________________________________________________________ 
 
Environment/Permit Section 
Describe Environmental or Permit Issue: ___________________________________________________________________________________ 

[Complete only if Environment/Permit Incident type selected] 

Permit Type: _________________________________________________________________________________________________________ 
Permitted Level or Criteria (e.g., discharge limit): _____________________________________________________________________________ 
Permit Name and Number (e.g., NPDES No. ST1234): ________________________________________________________________________ 
Substance and Estimated Quantity: _______________________________________________________________________________________ 
Duration of Permit Exceedence: __________________________________________________________________________________________ 



 

 

Lessons Learned 
[Date]  ESBG LL-11-xx   

Subject [Insert Descriptive Name of Lessons Learned] 

CH2M HILL Project? [Yes or No] 

Situation [Describe incident or situation that occurred in general terms.  Try to be 
brief and avoid unnecessary details such as names of people or 
projects, business groups, divisions, dates, location, etc.] 

Lessons Learned 

(Recommendations and 
Comments) 

• Bullet out any lessons learned, recommendations or other 
important “take away” information that would benefit others.  Tie 
the recommendations to the incident or event, and avoid including 
information that is not directly tied to the event. 

 

Submitted By [Name/Office Location/Phone] 

Additional Information 
Contact 

[Name/Office Location/Phone] 

Keywords/Categories [Insert any keywords or incident categories that would aid in a search 
for this lessons learned] 

 
Send completed Lessons Learned to the ESBG HSSE Director for posting and distribution.  Please include a 
recommended distribution list. 



 

 

CH2M HILL Health and Safety Plan 
Attachment 6 

Fact Sheets 
Tick Fact Sheet 

Vehicle Accident Guidance 
Heat Stress Monitoring 

Working Alone 



 

 

Tick-Borne Pathogens — A Fact Sheet 
Most of us have heard of Lyme disease or Rocky Mountain Spotted Fever (RMSF), but there are actually six 
notifiable tick-borne pathogens that present a significant field hazard. In some areas, these account for more 
than half of our serious field incidents. The following procedures should be applied during any field activity—
even in places that are predominantly paved with bordering vegetation.  

Hazard Recognition 

An important step in controlling tick related hazards is understanding how to identify ticks, their habitats, their 
geographical locations, and signs and symptoms of tick-borne illnesses. 

Tick Identification 

There are five varieties of hard-bodied ticks that have been associated with tick-borne pathogens. These 
include: 
 
• Deer (Black Legged) Tick (eastern and pacific varieties) 
• Lone Star Tick 
• Dog Tick 
• Rocky Mountain Wood Tick 

These varieties and their geographical locations are illustrated on the following page. 

Tick Habitat 

In eastern states, ticks are associated with deciduous forest and habitat containing leaf litter. Leaf litter 
provides a moist cover from wind, snow, and other elements. In the north-central states, is generally found in 
heavily wooded areas often surrounded by broad tracts of land cleared for agriculture.  

On the Pacific Coast, the bacteria are transmitted to humans by the western black-legged (deer) tick and 
habitats are more diverse. For this region, ticks have been found in habitats with forest, north coastal scrub, 
high brush, and open grasslands. Coastal tick populations thrive in areas of high rainfall, but ticks are also 
found at inland locations. 

Illnesses and Signs & Symptoms 

There are six notifiable tick-borne pathogens that cause human illness in the United States. These 
pathogens may be transmitted during a tick bite—normally hours after attachment. The illnesses, presented 
in approximate order of most common to least, include: 

• Lyme (bacteria) 
• RMSF (bacteria) 
• Ehrlichiosis (bacteria) 
• STARI (Southern Tick-Associated Rash Illness) (bacteria) 
• Tularemia (Rabbit Fever) (bacteria) 
• Babesia (protozoan parasite) 

Symptoms will vary based on the illness, and may develop in infected individuals typically between 3 and 30 
days after transmission. Some infected individuals will not become ill or may develop only mild symptoms. 
These illnesses present with some or all of the following signs & symptoms: fever, headache, muscle aches, 
stiff neck, joint aches, nausea, vomiting, abdominal pain, diarrhea, malaise, weakness, small solid, ring-like, 
or spotted rashes. The bite site may be red, swollen, or develop ulceration or lesions. For Lyme disease, the 
bite area will sometimes resemble a target pattern. A variety of long-term symptoms may result if the illness 
is left untreated, including debilitating effects and death. 
  



 

 

 

 

Deer Tick Distribution of Deer Tick (dark green) 

 
 

From Left: adult female, adult male, nymph, and 
larvae Deer Tick (cm scale) 

Distribution of Pacific Deer Tick (dark green) 

 

 

Lone Star Tick Distribution of Lone Star Tick (Green) 

  

Dog Tick  

 
 

Rocky Mountain Wood Tick  
  



 

 

Hazard Control 

The methods for controlling exposure to ticks include, in order of most- to least-preferred: 
 
• Avoiding tick habitats and ceasing operations in heavily infested areas 

• Reducing tick abundance through habitat disruption or application of acracide 

• Personal protection through use of repellants and protective clothing 

• Frequent tick inspections and proper hygiene 

Vaccinations are not available and preventative antibiotic treatment after a bite is generally not 
recommended. 

Avoidance and Reduction of Ticks 

To the extent practical, tick habitats should be avoided. In areas with significant tick infestation, consider 
stopping work and withdrawing from area until adequate tick population control can be achieved. Stopping 
and withdrawing should be considered as seriously as entering an area without proper energy control or with 
elevated airborne contaminants—tick-borne pathogens present risk of serious illness! 
 
In areas where significant population density or infestation exists, tick reduction should be considered. Tick 
reduction can be achieved by disrupting tick habitats and/or direct population reduction through the use of 
tick-toxic pesticides (Damminix, Dursban, Sevin, etc.). 
 
Habitat disruption may include only simple vegetative maintenance such as removing leaf litter and trimming 
grass and brush. Tick populations can be reduced by between 72 and 100 percent when leaf litter alone is 
removed. In more heavily infested areas, habitat disruption may include grubbing, tree trimming or removal, 
and pesticide application (Damminix, Dursban, Sevin, etc.). This approach is practical in smaller, localized 
areas or perimeter areas that require occasional access. Habitat controls are to be implemented with 
appropriate health and safety controls, in compliance with applicable environmental requirements, and may 
be best left to the property owner or tenant or to a licensed pesticide vendor. Caution should be exercised 
when using chemical repellents or pesticides in or around areas where environmental or industrial media 
samples will be collected for analysis. 

Personal Protection 

After other prevention and controls are implemented, personal protection is still necessary to control 
exposure to ticks. Personal protection must include all of the following steps: 
 
• So that ticks may be easily seen, wear light-colored clothing. Full-body New Tyvek (paper-like 

disposable coveralls) may also be used 

• To prevent ticks from getting underneath clothing tuck pant legs into socks or tape to boots 

• Wear long-sleeved shirts, a hat, and high boots 

• Apply DEET repellent to exposed skin or clothing per product label 

• Apply permethrin repellent to the outside of boots and clothing before wearing, per product label 

• Frequently check for ticks and remove from clothing 

• At the end of the day, search your entire body for ticks (particularly groin, armpits, neck, and head) and 
shower 

• To prevent pathogen transmission through mucous membranes or broken/cut skin, wash or disinfect 
hands and/or wear surgical-style nitrile gloves any time ticks are handled 

Lone Star Tick 

Distribution of Lone Star Tick (Green) 

From Left: adult female, adult male, 
nymph, and larvae Deer Tick (cm scale) 

Distribution of Pacific Deer Tick (dark green) 

Dog Tick 

Rocky Mountain Wood Tick 



 

 

Pregnant individuals and individuals using prescription medications should consult with their physician and/or 
pharmacists before using chemical repellents. Because human health effects may not be fully known, use of 
chemical repellents should be kept to a minimum frequency and quantity. Always follow manufacturers’ use 
instructions and precautions. Wash hands after handling, applying, or removing protective gear and clothing. 
Avoid situations such as hand-to-face contact, eating, drinking, and smoking when applying or using 
repellents.  
 
Remove and wash clothes per repellent product label. Chemical repellents should not be used on infants and 
children. 
 
Vaccinations are generally not available for tick-borne pathogens. Although production of the LYMErix™ 
Lyme disease vaccination has been ceased, vaccination may still be considered under specific 
circumstances and with concurrence from the consulting physician.  

Tick Check 

A tick check should be performed after field survey before entering the field vehicle (you do not want to infest 
your field vehicle with ticks). Have your field partner check your back; the backs of your legs, arms, and 
neck; and your hairline. Shake off clothing as thorough as possible before entering the vehicle. Once the field 
day is complete, repeat this procedure and perform a thorough self check. 
 
If a tick has embedded itself into the skin, remove the tick as described below.  

Tick Removal   

1. Use the tick removal kit obtained through the CH2M HILL Milwaukee warehouse, or a fine-tipped tweezers 
or shield your fingers with a tissue, paper towel, or nitrile gloves. 
Error! Objects cannot be created from editing field codes. 
2. Grasp the tick as close to the skin surface as possible and pull upward with steady, even pressure. Do not 
twist or jerk the tick; this may cause the mouthparts to break off and remain in the skin. If this happens, 
remove mouthparts with tweezers. Consult your healthcare provider if infection occurs. 

 
3. Avoid squeezing, crushing or puncturing the body of the tick because its fluids (saliva, hemolymph, gut 
contents) may contain infectious organisms. Releasing these organisms to the outside of the tick’s body or 
into the bite area may increase the chance of infectious organism transmission. 
 
4. Do not handle the tick with bare hands because infectious agents may enter through mucous membranes 
or breaks in the skin. This precaution is particularly directed to individuals who remove ticks from domestic 
animals with unprotected fingers. Children, elderly persons, and immunocompromised persons may be at 
greater risk of infection and should avoid this procedure.  
 
5. After removing the tick, thoroughly disinfect the bite site and wash your hands with soap and water. 
 
6. Should you wish to save the tick for identification, place it in a plastic bag, with the date of the tick bite, and 
place in your freezer. It may be used at a later date to assist a physician with making an accurate diagnosis 
(if you become ill). 
 
Note: Folklore remedies such as petroleum jelly or hot matches do little to encourage a tick to detach from 
skin. In fact, they may make matters worse by irritating the tick and stimulating it to release additional saliva, 
increasing the chances of transmitting the pathogen. These methods of tick removal should be avoided. In 



 

 

addition, a number of tick removal devices have been marketed, but none are better than a plain set of fine 
tipped tweezers.  
 

 

First-Aid and Medical Treatment 
Tick bites should always be treated with first-aid. Clean and wash hands and disinfect the bite site after 
removing embedded tick. Individuals previously infected with Lyme disease does not confer immunity—re-
infection from future tick bites can occur even after a person has contracted a tick-borne disease. 
 
The employee should contact the Injury Management/Return To Work provider (IMRTW), WorkCare using 
the toll-free number 866-893-2514 to report the tick bite. WorkCare will follow-up with each CH2M Hill 
employee who reports a tick bite and is at risk of developing Lyme disease by monitoring for symptoms up to 
45 days, and will refer the employee to a medical provider for evaluation and treatment as necessary. 
 



 

 

2011 Vehicle Accident Guidance—ESBG 
Remember that if you a renting a non-CH2M HILL owned vehicle (short-term rental) in the U.S., you should 
carry the insurance card from the state where your driver’s license is issued.   

If you operate a fleet vehicle, carry the insurance card where the vehicle is registered.   

1. If you are injured, call 911 for emergency medical treatment or 1-866-893-2514 to contact the 
CH2M HILL Occupational Nurse/Physician for minor injuries.  If you feel you have not been injured, contact 
the RHSM for guidance on whether calling the CH2M HILL Occupation Nurse/Physician is applicable.   

For ALL Vehicles if you are in an accident: 

2. Call the Police--For any vehicle accident/damage, it is recommended that the local police (or site 
security/emergency services if working on a client site that provides such services) be called to determine if 
a report needs to be filed.  In some instances, a report may not be required (during accident alerts, or in 
public parking lots).  Document that the authorities were called and follow up with any guidance they give 
you.  State requirements vary.  If a report is filed, obtain a copy.  

3.  Notify Supervisor, (and PM/RHSM if working on a project site) 

4.  Complete a HITS report on the VO. 

To report an auto accident, and before a claim can be taken by telephonic reporting, have available your 
name (the company name alone is no longer accepted, a 

Additional Steps 

driver’s name must be provided even for fender 
benders), location of accident and your office address if different than the accident location, business group 
and project number.  A claim cannot be taken without your name, address, business group and your project 
number.

Auto accidents involve two different sections of an Auto policy: 

  By location the state where the accident occurred, and which office you are aligned to, i.e., 
accident occurs in Idaho, but you are out of the Denver office. Advise the claim recorder the accident 
occurred in ID, but that your office location is Denver.  This will assist the claim intake person in identifying 
location coding for the claims. 

1) Liability to others due to Bodily Injury and Property Damage 

2) Physical Damage - Comprehensive and Collision - damage to the vehicle CH employee is driving 

CH2M Hill has Liability coverage for any auto - our policy will respond on either a primary or excess basis. 

Refer to the table below for additional notifications to make based on the type of accident experienced and 
type of vehicle being used. 



 

 

Liability - Bodily Injury or Property Damage to Others 

   
Scenario Which Coverage Responds What to do if in an accident 

CH2M Hill fleet, pool or project vehicle - long 
term lease - lower 48 

CH2M Hill - Primary Contact Broadspire (1-800-753-6737);   
Jennifer Rindahl/DEN (720-286-2449);  
Linda George/DEN (720-286-2057) 

CH2M Hill fleet, pool or project vehicle - long 
term lease - Alaska (North Slope) 

CH2M Hill - Primary Contact Jennifer Rindahl/DEN (720-286-2449) 

Client vehicle driven by CH2M Hill employee Client's auto policy unless client 
has made CH2M Hill responsible 
for vehicle 

Contact Broadspire (1-800-753-6737);  
Contact Jennifer Rindahl/DEN (720-286-2449); 
contact client; 

Short term lease (30 days or less) Rental car company if rented 
through Enterprise, Budget or 
Hertz; CH2M Hill excess 

Contact Broadspire (1-800-753-6737); Contact local 
branch of rental car company where vehicle leased 
(ERAC includes 24 hour roadside assistance) and 
Jennifer Rindahl/DEN (720-286-2449) 

Short term lease (30 days or less) CH2M Hill - Primary if rented 
through company other than our 
national agreements; $100,000 
deductible 

Contact Broadspire (1-800-753-6737);  
Contact rental car company and  
Jennifer Rindahl/DEN (720-286-2449) 

Personal vehicle used on business Employee's personal auto policy; 
CH2M Hill on an excess basis 

Contact personal auto insurance company; contact 
Jennifer Rindahl/DEN (720-286-2449) 

   

Physical Damage - damage to vehicle CH employee was driving 

Scenario Which Coverage Responds What to do if in an accident 
CH2M Hill fleet, pool or project vehicle - long 
term lease - lower 48 

CH2M Hill ONLY if vehicle is 
scheduled on policy - $5,000 
deductible 

Contact Broadspire (1-800-753-6737);   
Jennifer Rindahl/DEN (720-286-2449);  
Linda George/DEN (720-286-2057) 

CH2M Hill fleet, pool or project vehicle - long 
term lease - Alaska (North Slope) 

CH2M Hill Equipment Schedule if 
scheduled on policy 

Contact Jennifer Rindahl/DEN (720-286-2449) 

CH2M Hill fleet, pool or project vehicle - long 
term lease 

ARI if physical damage coverage 
purchased - $500 deductible 

Contact Jennifer Rindahl/DEN 720.286.2449; call ARI 
at 1-800-221-1645 give them Client Code and ARI 
fleet vehicle number;  and notify Linda George/DEN - 
Fleet Coordinator - 720-286-2057 

Client vehicle CH2M Hill Employee is driving Client's auto policy unless client 
has made CH2M Hill contractually 
responsible for vehicle 

Contact Jennifer Rindahl/DEN (720-286-2449); 
contact client;  
contact Broadspire (1-800-753-6737) 

Short term lease (30 days or less) using 
corporate VISA 

VISA if corporate credit card used 
and vehicle is not a pickup, truck, 
cargo van or used off-road 

Contact VISA - 1-800-847-2911 or 
http://www.visa.com/eclaim 

Short term lease (30 days or less) through 
Enterprise (ERAC) and vehicle is used off-
road and physical damage coverage included 
when vehicle leased 

ERAC up to $3,000 in damage; 
CH2M Hill's coverage is excess 

Notify Rental Car Company;  
contact Jennifer Rindahl/DEN (720-286-2449) if 
damage over $5,000 

Short term lease (30 days or less) did not use 
corporate VISA 

CH2M Hill - $5,000 deductible 
(project responsibility) 

Contact Broadspire (1-800-753-6737); Contact 
Jennifer Rindhal/DEN 720-286-2449; contact VISA - 
1-800-847-2911 or http://www.visa.com/eclaim 

Personal vehicle used on business CH will reimburse the amount of 
the deductible carried on the 
employee's policy up to $500 
whichever is less 

Contact Jennifer Rindahl/DEN (720-286-2449); 
contact client; contact Broadspire (1-800-753-6737) 

Details for reporting a claim on the CH2M Hill VO are accessed by going to the VO home page and clicking: 

GLOBAL ENTERPRISE SERVICES/INSURANCE & BONDING/CLAIMS REPORTING 

HOW DO I REPORT A CLAIM TAB or access the following URL: 

https://www.int.ch2m.com/intrnl/voffice/corp/insurance/claims/report.asp?Menu=menu3h 

http://www.visa.com/eclaim�
http://www.visa.com/eclaim�
https://www.int.ch2m.com/intrnl/voffice/corp/insurance/claims/report.asp?Menu=menu3h�


 

 

 

For Personally Owned Vehicles (POVs):

CH2M HILL does not provide auto insurance for POVs, it is responsibility of the owner.  If you are in a 
vehicle accident conducting company business, contact the police as above, supervisor, and 911 or 
CH2M HILL’s occupational nurse/physician as stated above.  Complete a HITS report.  Contact Jennifer 
Rindahl/DEN for assistance for meeting personal insurance deductibles (up to $500) with proof of insurance 
and deductible. 

  

If using your POV for extended project use, notify the PM to make sure a rental car is not needed.  Check 
your insurance policy for guidance on using the POV for business use. 

Additional Resources: 

Claims Resource Manual 
  



 

 

 

HEAT STRESS PHYSIOLOGICAL MONITORING FORM 

Project   Compan
y 

  

 
1. Take and record measurement of temperature and pulse at the following times: 

a. before beginning shift 
b. at each break 
c. at the end of the day 

 
2. Shorten the work cycle by one third if measurements exceed: 

Pulse – 110 beats per minute  
Temperature – 99.6° F/37.6° C 

 
3. Never continue work if your body temperature is more than 100.4° F/38° C, or if you are 

experiencing sudden and severe fatigue, nausea, dizziness, or lightheadedness. 
 Employe:    
Date:    Describe action taken below if measurements are exceeded: 
 

Time         
Temp         
Pulse         
 
 Employe:    
Date:    Describe action taken below if measurements are exceeded: 
 

Time         
Temp         
Pulse         
 
 Employe:    
Date:     Describe action taken below if measurements are exceeded: 
 

Time         
Temp         
Pulse         
 
 
 



 

 

WORKING ALONE PROTOCOL 
CALL – IN CONTACT FORM 

 
Date of site work:_______________ Expected start time:______________ 
Name of CH2M HILL employee in the field:_____________________________________ 
Name of CH2M HILL employee responsible to receive contact:  
Client Emergency Contact (if any):  
CH2M HILL employee’s contact numbers: 

Radio #__________________________ 
Cell Phone #______________________ 

Address and Location of work:________________________________________________ 
Directions/Map: 
 
 
 
 
Planned Activity:____________________________________________________________ 
Specified Frequency and time for call in:________________________________________ 
 

Time Verified Location 

   

   

   

   
 
If lone worker fails to call in at specified frequency/time: 

1) Call worker’s radio and cell to determine if an emergency exists.   
2) If no reply, immediately call Client security/emergency service if there is one at the site. 
3) If there is no client security call Emergency Services (911).  Inform the dispatcher there 

is a lone worker that cannot be contacted and there may be an emergency on site.  
Provide the lone worker’s name, their last known location, and your contact 
information. 

4) After Emergency Services have been contacted, call the other emergency contacts, 
Project Manager, and Responsible Health and Safety Manager. 



 

 

Lone work is acceptable 
with appropriate 
accountability system in 
place. 

No 

Is work outside of 
normal business 
hours or daylight 
hours? 

Are there hazards in 
location or area?   
(e.g. steep terrain, 
homeless people, bad 
neighborhood, weather 
conditions) 

Is high to 
moderate risk 
involved in the 
work? 

Is staff 
inexperienced 
and/or 
uncomfortable 
working alone? 

No No 

Yes Yes Yes Yes 

No 

Will employee 
become fatigued 
during work 
activity? 

Lone worker mitigation plan required as approved by 
PM and RHSM (see examples below): 
    - Man-down sensors with automatic notification 

- Tight check-in schedule with PM/SC/EMS 

No 

Yes 

Will work be 
completed in 

remote locations? 

Yes 

Are other Staff on site aware 
of presence of lone worker 
and able to maintain 
communication between 
staff?? 

Will field work be completed by 
lone CH2M HILL worker? 

Yes 

No 

Not a lone worker and no 
further action required 

No 

Yes 

No 

Lone Worker Protocol 



 

 

CH2M HILL Health and Safety Plan  
Attachment 7 

Observed Hazard Form 



 

 

 

OBSERVED HAZARD FORM 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 
 

 
 
 

Date reported:_________________ Time reported:___________________ 

Contractor/s performing unsafe act or creating unsafe condition: 
1. _________________________________________________________________________ 
 
2. _________________________________________________________________________ 
 
3. _________________________________________________________________________ 

Unsafe Act or Condition: 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
__________________________________________________________________ 
 
Location of Unsafe Act or Condition: 

 

Corrective Actions Taken:                                                       Date: ___________ 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
________________________ 

 Project Safety Committee Evaluation:                                         Date: ___________ 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

 

Name/Company of Observer (optional): 

 

Name of CH2M HILL Representative: 
___________________________________________________________________________ 
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Stop Work Order Form 



 

 

 
 

Stop Work Order  
 
 
REPORT PREPARED BY: 

Name: Title: Signature: Date: 

    

 
 
ISSUE OF NONPERFORMANCE: 
 

Description:    Date of 
Nonperformance: 
 
 
 
________________ 

 
 
 
 
 
 

 
SUBCONTRACTOR SIGNATURE OF NOTIFICATION: 

Name: Title: Signature: Date: 

    

 
* Corrective action is to be taken immediately.  Note below the action taken, sign and return to CCI.*  Work may not resume until 
authorization is granted by CH2M HILL Constructors, Inc. Representative, 
 
SUBCONTRACTOR’S CORRECTIVE ACTION 

Description:    Date of 
Nonperformance: 
 
 
 
________________ 

 
 
 
 
 
 

 
SUBCONTRACTOR SIGNATURE OF CORRECTION 

Name: Title: Signature: Date: 
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Agency Inspection Target Zero Bulletin 



 

 

Environmental Services Business Group 

TARGET ZERO BullETin 
Subject:  HSSE Agency Inspections (OSHA, EPA, DOT, State Health Department) 

 
Do you know what YOU would do if an agency inspector arrived at your site unannounced? 

Recently, a State Occupational Safety and Health Administration (OSHA) inspector made an unannounced visit to 
one of our Federal project sites.  OSHA, U.S. Environmental Protection Agency (EPA), and authorized state or local 
agencies have authority to inspect any facility that is subject to health, safety, and environmental legislation.  
Inspections may be announced or unannounced. This particular inspector indicated that the project was targeted for 
an inspection because the work was funded by the American Recovery and Reinvestment Act (ARRA).   
 
Enterprise Standard Operating Procedure (SOP) HSE-201, Agency Inspections and Communications, describes the 
responsibilities, procedures, and requirements associated with inspections conducted by external regulatory 
agencies, as well as the methods for communicating information to key individuals.  This Target Zero Bulletin is a 
brief summary of what to do in the event of an agency inspection at your site. Refer to the SOP for more specific 
guidance.      
 

• If the inspection is an 
Notification of Inspections 

announced

• If an 

 regulatory agency inspection, the Project Manager (PM) should 
notify the Responsible Health and Safety Manager (RHSM) and Responsible Environmental 
Manager (REM) well in advance of the inspection. 

unannounced

• The ERC must immediately notify the RHSM/REM, as appropriate, of unannounced inspections, or 
designate someone to call the RHSM/REM.  The RHSM/REMs can provide guidance to the field 
staff and PM.  

 agency inspector visits one of our projects, Field personnel must immediately 
notify the project Emergency Response Coordinator (ERC).  Typically the ERC is the Safety 
Coordinator (SC). 

• Upon arrival, the ERC must request the inspector to provide official credentials.  Record the 
inspector’s name and office phone number or obtain the inspector’s business card. 

Inspector Credential Verification 

• The inspector shall sign the visitors log and be given a site-specific health, safety, and 
environmental protection briefing. 

• The inspector shall meet any site access requirements associated with security clearances, 
specialized training, and medical monitoring. The CH2M HILL representative shall verify that the 
inspector possesses these requirements; access will only be granted to those areas where 
appropriate access requirements are met. Some inspectors have the authority to gain access to 
any work area at any time, such as an inspector with a search warrant.  In these cases, we can 
stop work operations as necessary to protect the safety of the inspector(s).  

• The CH2M HILL Project Manager, ERC, RHSM, or REM, and the inspector shall determine 
attendees for the opening conference. The RHSM (for OSHA and other worker health and safety 
inspections) or REM (for environmental inspections) shall join the opening conference via 
conference call. 

Opening Conference 

• The inspector shall inform CH2M HILL of the purpose of the inspection and provide a copy of the 
complaint, if applicable.  

• The inspector shall outline the scope of the inspection, including employee interviews conducted in 
private, physical inspection of the workplace and records, possible referrals, discrimination 
complaints, and the closing conference(s).  

• An OSHA inspector may request to review the project OSHA Injury/Illness log, better known as the 
OSHA 300 Log.  Contact your RHSM for assistance in obtaining the OSHA 300 Log.   

Requests for OSHA Logs 



 

 

• Field projects with a continuous duration of one year or longer are considered to be separate 
establishments and are required to maintain an OSHA 300 log specific to the project. The project 
OSHA 300 log should be maintained onsite and kept current. 

• Recordable injuries and illnesses sustained on field projects less than one year in duration are 
maintained on the CH2M HILL office log where the injured employee is based. 

• The scope of the inspection shall be limited to that indicated by the inspector in the opening conference. The 
inspector shall be escorted to relevant areas only. The ERC or other designated by the RHSM or REM must 
accompany the inspector during the inspection.  

The Inspection 

• Ensure that the inspection is limited to the scope that the inspector disclosed during the opening conference. The 
ERC should always take notes which identify: areas inspected, machinery or equipment and materials examined, 
employees or other persons interviewed, and photographs taken by the inspector.  

• The inspector will observe safety, health, and environmental conditions and practices and document the 
inspection process. The inspector may also take photos and instrument readings, examine records, collect air 
samples, measure noise levels, survey existing engineering controls, and monitor employee exposure to toxic 
vapors, gases, and dusts.  

• CH2M HILL should gather duplicate information (photographs, readings, samples) in the same manner and 
condition as the inspector. If the equipment needed to take duplicate samples is not onsite, ask the inspector if 
the sampling can wait until the equipment is available. If samples are taken, request a description of the tests 
that the agency intends to perform on the samples and request results as soon as they are available. 

• Employees may be questioned during the inspection tour. The employee can refuse to speak to an inspector, 
can speak to the inspector with a company representative (including management) present, or can speak to the 
inspector privately. It is CH2M HILL policy that employees who wish to speak to the inspector are not 
discriminated against, intimidated, or otherwise mistreated for exercising their rights during compliance 
inspections.  

• Copies of documents should not be provided to the inspector without the approval of the RHSM or REM or Legal 
Insurance Department (LID). DO NOT voluntarily release documents. Respond only to inspection team requests. 

• During the course of the inspection, the inspector may point out violations. For each violation, the CH2M HILL 
representative should ask the inspector to discuss possible corrective action. Where possible, violations detected 
by the inspector should be corrected immediately and noted by the inspector as corrected.  

• For those items which cannot be corrected immediately, an action plan shall be formulated for timely correction. 
In any instance, employees exposed to hazards shall be removed from the area. 

After the inspection, a closing conference is normally held as follows:  
Closing Conference 

• The CH2M HILL PM, ERC, RHSM or REM shall be involved via conference call in the closing conference, at a 
minimum; 

• The inspector shall describe the apparent violations found during the inspection and other pertinent issues as 
deemed necessary by the inspector. CH2M HILL shall be advised of their rights to participate in any subsequent 
conferences, meetings or discussions. Any unusual circumstances noted during the closing conference shall be 
documented by the ERC; 

• The inspector shall discuss violations observed during the inspection and indicate for which violations a citation 
and a proposed penalty may be issued or recommended; 

• The ERC shall request receipts for all samples and approved documents photocopied by the 
inspector, request a photocopy of the inspector’s photograph log, and request a copy of the final 
inspection report; and 

• Any documentation from an agency inspection must be transmitted immediately to the RHSM or REM, 
and LID. 

Unannounced regulatory agency inspections may happen at any time on our projects - 
Get your RHSM/REM and PM involved immediately if an Inspector arrives.
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Completed CH2M HILL AHAs 



 Activity/Job Hazard Analysis (AHA/JHA) 

HSE-92 1 REV. 4 
Appendix A, Attachment 1 

 
Activity:  
Observe Drilling Subcontractor (including drilling, soil/GW sampling, well 
installation). 

Date:  Month? 2013 
 

Project:  Indian Head, UXOs 9 and 11monitoring well installation, 
development and sampling.   
 

 
Description of the work:  Oversight of drilling operations for monitoring well 

installation.   

 

NOTE: Many hazard controls listed are aimed at the Drilling Subcontractor, but 

are listed here as an aide for the Oversight crew.  CH2M HILL personnel should 
not perform work associated with the drilling activities, outside of handling/logging 
samples from soil borings, well development and groundwater sampling.  The 
Drilling Subcontractor will have their own AHA that they follow as well. 

Site Supervisor: TBD 
 
 
Site Safety Officer:  TBD 
 

 Review for latest use: Before the job is performed. 

 

Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
A. Drive to closest access point 
for site. 

Auto accident  • Inspect the vehicle prior to departure.  Do not operate if 
significant defects to safety devices or key to safe 
operation of vehicle. 

• If driving a rental car, become familiar with the safe 
operation of vehicles of the type and size to be 
operated.  Large vehicles such as full size vans and 
pick-ups have different vision challenges and handling 
characteristics than smaller vehicles 

• Refrain from using a cellular phone while driving.  Pull 
off the road, put the vehicle in park and turn on flashers 
before talking on a cellular phone.  Be aware of Indian 
Head policy, areas of site do not allow use of cell 
phone.   

• Never operate a personal digital assistant (PDA), or 
other device with e-mail, internet, or text messaging 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
function while driving a vehicle; 

• Obey speed limits; be aware of blind spots or other 
hazards associated with low visibility. Practice 
defensive driving techniques, such as leaving plenty of 
room between your vehicle and the one ahead of you; 

• Do no drive while drowsy. Drowsiness can occur at any 
time, but is most likely after 18 hours or more without 
sleep; 

• Maintain focus on driving.  Eating, drinking, smoking, 
adjusting controls can divert attention from the road.  
Take the time to park and perform these tasks when 
parked rather than while driving; and 

• If vehicle is malfunctioning, don’t pull over off the road 
suddenly.  Give the traffic behind you notice that you 
are pulling off. 

• Park as far from traffic as possible, use caution when 
exiting vehicle.   

• Always wear seatbelt in vehicle, regardless of length of 
drive. 

B. Arrive on site Biological hazards, bees/wasps, ticks, spiders, snakes, 
poison ivy 

•  Wear long sleeved clothing and insect repellant.   

• Check yourself nightly for ticks.  See the biological 
hazard section of the HASP for additional controls 
including the use of bug out suits or Tyvek if ticks are 
abundant.   

• Be familiar with what poison ivy/poison oak looks like 
during the different seasons.  If poison ivy/oak is 
observed, have Zanfel or Technu on hand for 
decontaminating surfaces that come into contact with 
the plant, or for first aid measures.  See HASP for 
details on poison ivy/oak/sumac 

• Use caution when working near habitats for snakes, 
bees, wasps, and spiders.  Stay away from wasp nests.   

• Notify supervisors of known allergies to stinging insects 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
and location of antidotes. 

• If stung by a bee, get out of the area if other bees are 
nearby, then remove the stinger as soon as possible, 
scraping it out with a credit card works (make sure to 
follow the angle of the stinger, if stuck in at an angle), 
but so does pulling it with your fingers.  Clean sting site 
with disinfectant wipe.  Contact occupational nurse.   

Complete HSP, AHA review 
Complete Pre-Task Safety Plan 
Complete Drilling Self Assessment checklist 
(for observing drilling only) 

Vehicle congestion, traffic flow/control, access 
difficulties, visibility hazards working around 
heavy equipment,  inclement weather 

• Wear proper PPE as specified in HSP including safety 
glasses with side shields, hard hat, hearing protection, 
safety boots, work gloves, and high visibility traffic vest. 

• Determine appropriate locations for drill rig and support 
vehicles and ensure that roadways are clear for travel 

• Use cones or barricades as necessary to identify and 
control site boundaries and access. 

• Use GOAL technique when backing or spotter.   

• Check weather forecast, keep an eye on forecast and 
weather for hazardous weather.  Use 30-30 rule for 
lightning, and shut down rig if high winds make drilling 
unsafe.    

Confirm list of soil borings/wells to be 
installed, determine locations and route 
to be taken. 
 
Review, inspect and locate safety equipment 
incl. Fire extinguisher, first aid kit, insect 
repellant, ice melt, PPE, etc. 

Remote areas, biohazards associated with 
wells in remote areas. 
 
Getting rig stuck or rolling rig hazards. 
 
Weather related issues (heat and/or cold stress).  

• Check area for rig accessibility (i.e. clearances, solid 
ground, slopes.  Confirm rig is not at risk of rolling). 
Verify a minimum of 4 feet of clearance during transit for 
50kV line, check drill protocol for clearances. 

• Staff should understand and be able to recognize the 
signs and/or symptoms of cold and hot weather related 
illnesses. 

• Watch for animal hazards in wooded and high grassy 
areas (i.e. snakes, rabid raccoons, etc.).  

• Follow the biological hazard precautions, guidelines, 
and fact sheets in the HSP for ticks, rodents, spiders, 
snakes, hazardous plants, etc.    



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
• If near waterways watch for snakes, slippery surfaces, 

uneven walkways.  Wear sturdy, steel-toe boots. 

• Wear and use proper clothing and sprays to protect 
against ticks, mosquitoes, poison ivy, and other 
biological hazards. 

• Personnel should dress appropriately for ambient 
temperatures which would include but not limited to dry 
layered clothing. 

• For cold weather, work schedules should be adjusted to 
provide sufficient break periods in a heated area 

• For hot weather work, follow heat stress physiological 
monitoring guidelines.   

• If temps exceed 80 F, or work requires non-breathing 
PPE suits, conduct physiological monitoring, either 
oral/aural temp monitoring, or pulse rate monitoring.  

•  If pulse rate monitoring, measure before shift starts, at 
each break, and at end of shift.  

• If pulse exceeds 180 minus age during work, or 120 
bpm at one minute into break, shorten work cycle by 
one third. 

• Never continue work if your body temperature is more 

than 100.4° F/38° C, or if you are experiencing sudden 
and severe fatigue, nausea, dizziness, or 
lightheadedness 

• Review/Inspect safety equipment prior to starting work.  
Ensure fire extinguisher, spill kit, eye wash unit, and first 
aid kits are at the location. 

• Check the fire extinguisher on drill rig to verify 
inspection and charge. 

• Know where the kill switch is located on the drill rig in 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
case an emergency shut-down is necessary. 

B.     Mobilize to drilling location, drill set 
up, set up decon area for augers/cores  

Contact, caught, fall, and driving hazards.  
Exertion-heavy lifting.  
 
Striking or coming into contact with buried or 
overhead utilities may potentially expose 
personnel to hazards including high voltage, 
electricity, natural gas, industrial wastewater, and 
raw sewage.  
 

• Check well locations for underground and overhead 
utilities.  

• Work will not proceed until underground utilities have 
been cleared per Navy CLEAN protocol of base 
clearance, 3

rd
 party locator and state one call as 

available.   

• Observe rig mast set up, so no contact with overhead 
obstacles. 

• Ensure that all overhead utilities are at least 20 feet 
away from the mast of the drilling rig 

• Proper rig set up and leveling.  Use cribbing under rig 
jacks as ground conditions require.  Remind everyone 
never to leave hand tools on rig. 

• Utilize proper lifting procedure when loading and 
unloading vehicles and equipment (i.e. augers, 
cribbing/blocks, sand bags, cement, and bentonite).  
Use mechanical means when available or necessary.  

• Bend down at the knees and lift with your legs rather 
than bending and lifting with your back. Do not lift and 
twist. 

• Personnel should stay out of the operator’s blind spots 
while equipment is being moved and set up between 
borings.  

• Wear high visibility traffic vests.  

• Ensure that all heavy equipment has reverse alarms. 

• Remain alert and attentive to location of and movement 
of all drilling equipment.   

• MEC is not anticipated at these drill sites, however 
should any suspicious object be found at the drill site, 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
recognize, retreat, and report.  Stop the work until the 
object can be properly identified.   

Open or cut concrete, asphalt, or soil at soil 
boring or well location.  

Contact, Caught, Fall Hazards. • Wear proper PPE as specified in HSP including safety 
glasses with side shields, hard hat, hearing protection, 
safety boots, work gloves, high visibility traffic vest. 

• Proper use of equipment (i.e. concrete saw, core drill, 
etc.)  - make sure all kill switches, blade guards, are 
functioning properly and correctly positioned. 

• During cutting activities be aware of flying debris; wear a 
face shield if necessary and hearing protection.   

• Bend down at the knees and lift with your legs rather 
than bending and lifting with your back. 

Hand clear soil boring location to assure no 
underground improvements (if appropriate and 
necessary).      

 

(Hand dig to 5 feet bgs in areas where 
suspected utilities may be but not showing 
on utility surveys.) 

 

Contact, Exposure, Exertion Hazards 
 
Striking or coming into contact with buried or 
overhead utilities may potentially expose 
personnel to hazards including high voltage, 
electricity, natural gas, industrial wastewater, and 
raw sewage.  
Lifting hazards 

• Hand clear slowly, do not force through soil may 
contact/break underground lines (“soft dig” technologies 
recommended).  Have all utility clearance information 
on hand from state, 3

rd
 party, and base utility clearances 

prior to starting excavation/drilling.   

• If an obstruction is encountered, suspend work and 
determine what it is.  If it cannot be determined, contact 
client or project representative—location may have to be 
moved. 

• Wear proper PPE: safety glasses with side shields, hard 
hat, safety boots, leather gloves, high visibility traffic 
vest, chemical resistant over-gloves, if necessary. 

• Slowly hand clear and use a balanced stance with feet 
shoulder width apart to avoid back, neck, and wrist 
strain. 

• Take turns to avoid fatigue 

• Drink plenty of water (hot, warm, and cold weather). 

• Follow safe lifting SOP.  Get help lifting loads over 40 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
lbs,  

 C.     Begin Drilling/ Soil Boring  Exposure to loud noise, flying debris, dust, 
chemical contamination, and entanglement with 
rotating equipment.  
  
Exposure to overhead suspended loads 

• Do not allow the drill rig to be running when the driller is 
not present. 

• If an obstruction is encountered, suspend work and 
determine what it is.  If it cannot be determined, contact 
client or project representative—location may have to be 
moved. 

• Stay away from moving rotating parts (i.e. augers, drill 
drive shaft)  

• Personnel shall not wear loose fitting clothing or have 
excessively long hair to avoid the potential for 
entanglement with rotating equipment.  

• Do not attempt to operate drill except for emergency 
shut-down procedures. 

• Bend down at the knees and lift with your legs rather 
than bending and lifting with your back.  

• Drink plenty of water/gatorade. 

• Air monitoring will be performed in breathing zone in 
accordance with site HSP.  Action levels will be followed 
in site HSP. 

• Wear proper PPE: safety glasses with side shields, hard 
hat, safety boots, high visibility safety vest, leather 
and/or chemical resistant gloves, hearing protection, if 
necessary, and coveralls or tyvek if there is potential for 
contacting potentially contaminated soil. 

• Personnel conducting oversight duties shall wear 
hearing protection if it is not possible to communicate 
with another person standing next to you using your 
normal voice.  

• If necessary to keep personal clothing clean, or if in 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
areas with potential contamination, personnel shall wear 
Tyvek to minimize contact with contaminated dust/soil 
that may be generated during drilling activities. Follow 
PPE guidelines in HSP.   

• Use good housekeeping practices, keeping the work 
area clear of trip hazards 

• Ensure water does not accumulate in the drilling area. 
Designate a specific area to place all soil cuttings, try to 
place the cuttings in a location that is outside of the 
general work flow 

• Be aware of the symptoms of associated with heat- and 
cold-related physical disorders 

• Wear appropriate field clothing, including layers and rain 
gear in cold weather 

• Do NOT stand beneath suspended loads. 

Split spoon soil sample collection Struck by hammer, cat head hazards • When driving split spoon, if using cat head to drive 
hammer, inspect cat head surface before use.  Make 
sure cat head has no rough spots on surface of drum, 
and hand doesn’t get too close to spinning cat head as 
hammer drives split spoon down, bringing hand closer 
to cat head.   

• Inspect rope carefully for wear before use.  Don’t use 
cat head in the rain.  Keep rope dry.   

• When removing split spoon from drill string, if split 
spoon can’t be removed by hand, use two wrenches to 
hold split spoon when driller is hammering on it to keep 
hands out of line of fire.   

Receiving sample containers (possibly 
preserved)  
 

Glass containers/broken glass, cuts to hands 

Packaging material / acid leak 

• Use caution when opening package and removing 
containers 

− Wear proper PPE including safety glasses with 
sideshields or goggles, Nitrile gloves, and splash 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
protection as necessary (apron or tyvek). 

Preparation of sample containers 
 
 

Handling of chemicals/spilling of chemicals on 
skin, clothes or eyes.  

 

 

 

• Never leave open chemicals unattended.   

• Know location of nearest eyewash station.   

• Wear proper PPE including safety glasses with 
sideshields or goggles, Nitrile gloves, and splash 
protection as necessary (apron or tyvek). 

• Keep prep and pack area well ventilated (open window) 

• Read MSDS for preservation material 

• Know location of MSDS, absorbent spill cloth, Hazmat 
spill kit 

• Make sure all caps are secure 

Installation of  well (Riser, screen, sand 
pack, and bentonite) and surface 
completion/concrete pad 

Contact, Exposure, Exertion, Slips, Trips, 
Fall Hazards 

• Bend down at the knees and lift with your legs rather 
than bending and lifting with your back while carrying 
bentonite and sand bags. 

• Make sure work area is clean, pick up all tools, sweep 
up all soil, and maintain walkways.  

• While mixing concrete, use a balance stance and mix 
slowly to avoid splashing concrete. Ensure proper PPE 
is worn (hard hat, safety glasses with side shields or 
goggles, safety boots, and dermal protection as 
necessary, i.e., coveralls or tyvek.) 

• When mixing concrete, avoid breathing concrete dust, 
wear particulate mask as necessary, stand upwind 
when pouring dry concrete.   

Well Development  Exposure, Exertion Hazards • Whether using pumps or manually developing a well, 
use proper lifting techniques and take breaks as 
necessary.  For manual surging, take shifts with 
coworkers, take breaks.   

• Wear proper PPE: safety glasses with side shields or 
chemical goggles if there is a splash hazard, hard hat, 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
safety boots, high visibility safety vest, leather and/or 
chemical resistant gloves, and an apron or coated tyvek 
if there is potential for contacting potentially 
contaminated groundwater. 

• Conduct air monitoring in breathing zone in accordance 
with site HSP.  Follow action levels in HSP and stop 
work if action levels are exceeded. 

• Appropriately containerize purge water and use 
mechanical means to move drums (drum dolly, lift gate, 
etc.) 

 D.     Preparation to mob to next 
drilling location or leave site.      

Contact, Caught, Exposure, Exertion 
Hazards 

• Ensure an observer is watching the lowering of the drill 
rig mast so no lines or overhead obstacles are 
contacted.   No moving the rig, even a few feet with the 
mast up.   

• Prior to lowering rig off of outriggers make sure all tools 
and personnel are clear of the drill rig. 

• Bend down at the knees and lift with your legs rather 
than bending and lifting with your back while loading 
tools.  

• Wear proper PPE (hard hat, safety glasses with side 
shield, hearing protection (while rig is operational) steel 
toe boots, leather work gloves. 

• Prior to driving to next location make sure auger racks 
are in.   

• While rig is moving on site have spotters verify 
clearance so no overhead obstacles are contacted and 
no obstacles are hit while backing. 

• Properly remove PPE and wash hands and face, no 
smoking, drinking, eating in the work area, EZ or CRZ. 

Decontamination of drill rig, augers, bits (as 
necessary, based on site contaminants) 

High noise levels • Hearing protection required if noise levels may exceed 
85 dBa 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Injury from high water pressure 

Slip, trip, & fall 

Muscle strains – heavy lifting 

Ergonomic - awkward positions (bending down 
to pressure wash); fatigue 

Wet and/or cold stress 

 

• Polycoated Tyvek/ rain gear or equivalent, 16-inch-high 
steel-toed rubber boots, safety glasses, hard hat with 
face shield, and inner and outer nitrile gloves will be 
worn, at a minimum. 

• Inspect pressure washer before use and confirm 
deadman switch fully operational 

• Operator will maintain a firm grip on the wand assembly 
when operating the unit.  The trigger will not be tied 
down or blocked open and the operator will not leave 
the equipment unattended. 

• The operator will ensure that hands and other body 
parts are never placed in front of the wand while in 
operation and that the wand is never directed towards 
people or electrical components. Wand extension used 
to prevent awkward positions. 

• Be aware of potential slip and trip hazards such as wet 
surfaces and hoses. 

• Ergonomic concerns such as muscle fatigue and heat 
stress (from wearing rain gear) may exist.  

• Contain all decon water and dispose of properly 

• When deconning the rotary hammer drill for Gore 
Sorber work, disconnect the drill from the power source 
before beginning decontamination. Power sources must 
be in direct control of the person performing the 
decontamination (e.g., within arms’ reach). 

• Properly dispose of decontamination water and PPE is 
designated areas.  

• Become familiarized with the detergent (i.e. Alconox) 
MSDS before beginning decontamination.  

Load Truck Back strain - Improper lifting technique   • Utilize proper lifting procedure when loading coolers and 
equipment back into truck.  (to avoid lifting 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
heavy/awkward coolers leave cooler on tailgate to load 
samples and ice into). 

• Bend down at the knees and lift with your legs rather 
than bending and lifting with your back. 

Take down work area (cones, flags, 
barricades) 

Traffic which includes being struck by 
pedestrian or other vehicles. 

Pedestrian traffic trying to cross work area-
slips, trips, falls 

Damage to equipment. 

Injury to other personnel. 

Slips, trips, falls. 

Back strain - Improper lifting technique   

• Wear highly visible clothing such as orange reflective 
traffic vests or clothing. 

• Stay alert to surroundings and traffic (if possible move 
truck over to work area to reduce take down time and 
loading, use flashing light and truck hazard lights for 
added safety). 

• Load all equipment into truck neatly. 

• Keep work area clear of caution tape and cords during 
removal of traffic control. 

• Utilize proper lifting procedure when loading traffic 
control equipment back into truck. 

E. Depart From Site Traffic, pedestrian, and obstacle hazards 
 
 

• Ensure site is clean and nothing is left behind. 

• Drive defensively, wear your seatbelt, obey all traffic 
laws, and know the route to site prior to trip. 

  •  
  •  

  •  
  •  
  •  
  •  

Observation of drilling Slips, trips, and falls  • Inspect area for tripping hazards—mark or remove 
obstructions. 

• Wear safety-toed boots, with good tread. 

• Use good housekeeping practices, keeping the work 
area clear of potential tripping hazards. 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Fire/explosion/Spills • Contractor to have spill materials and fire extinguisher in 

the area. 

• Keep ignition sources away from the work area. 

• No smoking in the area. 

• Portable equipment such as steam cleaner must be 
cool before refueling.   

Noise, flying debris, and entanglement with 
equipment.  

• Personnel conducting oversight duties shall wear 
hearing protection if it is not possible to communicate 
with another person standing next to you using your 
normal voice.  

• Personnel shall maintain a safe distance from the 
drilling equipment.  

• Personnel shall wear eye protection and hard hats at all 
times when drilling operations are being conducted.  

• Personnel shall not wear loose fitting clothing to avoid 
the potential for entanglement.  

• Operator should be verifying equipment condition daily 
before work start using equipment specific checklist, 
demonstrate emergency stop switch operability. 

• Be aware and stand clear of heavy objects that are 
hoisted overhead. 

Observation of drilling continued Underground/overhead utilities • Have all sampling locations cleared by a licensed utility 
locator prior to beginning work.  

• Ensure that all overhead utility lines are at least 10 feet 
away. 

• If an obstruction is encountered, suspend work and 
determine what it is.  If it cannot be determined, contact 
the RHSM/client. 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Strains from manually moving materials, 
equipment, and drums. 

• Personnel shall be directed to use proper lifting 
techniques such as keeping back straight, lifting with 
legs, limiting twisting, and getting help in moving 
bulky/heavy materials and equipment. 

• Mechanical equipment shall be used as much as 
possible to minimize manual lifting. 

• Follow controls in the HSP and SOP HSE-121, Lifting 

Exposure to site contaminants • Contractor to set up work zones, perform air monitoring, 
wear PPE, and perform equipment/personal 
decontamination in accordance with contractor’s HSP.  

• PPE includes minimum PPE (hard hat, safety-toed 
boots, safety glasses with sideshields)  

• Perform monitoring using a calibrated PID, or ensure 
contractor is performing air monitoring as specified in 
their HSP.  Follow protocol in HSP. 

• Properly remove PPE and wash hands and face, no 
smoking, drinking, eating in the EZ or CRZ. 

• Buddy system will be used when entering the EZ. 
Drill rig setup Hit by rig, struck by equipment • Avoid area of drill rig while driller is moving rig, setting 

up, and mast is being raised.   

• Use hard hat, safety glasses, steel toe boots, nitrile 
gloves while handling sample.   

• Move out of way each time mast is raised and lowered.   

• Stay out of slide path of something coming out of derrick 
when mast is being raised and lowered.   

Drilling and sampling Tangled in augers • Stay well away from augers when they are spinning.   

• Make sure driller sees you before you approach him.  

• Make sure driller tests emergency kill switch, and shows 
you where it is.   

• Do not wear excessively loose clothing or jewelry.  Tie 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
up long hair.   

 Struck by drill rod • Set up soil/core logging site so as to face rig, watch 
when drillers are running rods into and out of hole.   

• Set up far enough away to be out of hazard range of drill 
rig (greater than length of longest too string sticking 
above ground at any point in time, or mast length, 
whichever is longer).   

 Hurting leg in boring or tripping over equipment/debris • When abandoning boring, make sure hole is sufficiently 
backfilled and compacted, and will not collapse.  Secure 
any open borings overnight.   

• Make sure driller keeps site picked up of trip/slip 
hazards. 

 Lightning/wind, adverse weather • Get weather forecast each morning, monitor periodically 
if adverse weather conditions possible.   

• Follow lightning policy 30-30 rule, seek shelter if 
lightning arrives within 30 seconds of flash, and stay in 
shelter (building or vehicle) until 30 minutes after last 
thunder clap.   

• If winds exceed safe drilling operating conditions, shut 
down.   

• Rain adversely effects the ability of rope to grip the cat 
head.  Using wet rope is unsafe.   

• Consider how rain will affect drill brakes on lines, 
hydraulic brakes are generally safe from rain, but some 
drum brakes slip when wet.  Ask driller if rain conditions 
occur.   



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
IDW management Drum handling Lifting hazards 

Pinch Points 
Biologicals 

• Use only mechanical means to move drums.   

• Watch pinch hazards when removing  and replacing lids 
and moving drums.   

• Watch for wasps and bees nesting on drums and in 
pallets.   
 

Groundwater sampling:  Accessing and opening well 1. Over tightened bolts, rusty locks/slipping 
causing cuts/abrasions to hands. 

2. PID readings > 1ppm 
3. Contact with potentially contaminated water. 
4. Bee/Wasps nests. 

• Know the limitations of all hand tools.  Use socket 
wrenches and bolt cutters, as necessary, to remove old, 
rusty locks 

• Allow well to vent, if readings continue over 1 ppm in the 
BZ then recap and advise management.  .   

• Wear nitrile gloves 

• Use partners help with equipment. 

• PID 

• Nitrile gloves 

• Boots 

• Work gloves 

• Call for bee suit/contractor to remove hives if needed.   
 

 Water level measurement 
 

1. Winding of meter/repetitive motion, probe 
recoiling too quickly striking personnel, leaning 
over well 

 

• Share physical aspects of job with partner 

• Recoil meter slowly as the probe reaches meter 
 

 Sample Collection 
 

1. Pinch points 
2. Sampler preservatives/vapors released once 

water is added or splashing of preservative on 
skin 

 

• Watch hands and fingers when attaching sample ports. 

• Hold sample containers away from face and downwind 
when filling.   Wear proper PPE. 
 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
 Site Breakdown 
 

1. Moving drums of purge water/pinch points, 
muscle strain 

 

• Use partner to move pails/carboys from ground to 
vehicle 

• Safety glasses and nitrile gloves 

• Do not rush. 
 

Equipment decon Exposure to methanol 1 Safety glasses and nitrile gloves 
 
 

Cutting tubing and plastic sheeting Cuts from knife  Use tubing cutter, follow knife policy.   



 Activity/Job Hazard Analysis (AHA/JHA) 

HSE-92 1 REV. 4Appendix A, Attachment 1 

 

Equipment to be used 
(List equipment to be used in the work activity) 

Inspection Requirements 
(List inspection requirements for the work activity) 

Training Requirements 
(List training requirements including hazard communication) 

First aid kit with ice pack, sting wipes, Benadryl tablets.   
 
 
 
 
 
 

Make sure first aid supplies haven’t expired, and that 
chemical ice pack hasn’t gone off by itself.   

 

Minirae 
 
 
 
 

Calibrate daily  

Hard hat safety glasses steel toe boots Nitrile gloves 
 
 
 
 
 
 

Inspect before use.    

 
Fire extinguisher 
 
 
 
 

Inspect monthly.  Yearly inspection by approved vendor.   Fire extinguisher training.   

 
 
 
 
 
 
 

  



 Activity/Job Hazard Analysis (AHA/JHA) 

HSE-92  1 REV. 4 
Appendix A-Attachment 5 

PRINT NAME   SIGNATURE 
 
Supervisor Name: Stephen Brand        Date/Time:      
 
Safety Officer Name: Brand/Luna/Fields       Date/Time:      
 
Employee Name(s):          Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 



  Activity Hazard Analysis 

HSE-92 1 REV. 4 
Appendix A, Attachment 1 

 
Activity: Indian Head UXO sites 9 and 11 oversight of DPT rig for discrete 
and composite surface and subsurface soil sampling.   
 

Date:  ?month 2013 
 

Project: Indian Head, UXO sites 9 and 11, DPT for soil sampling 
 

 
Description of the work: Oversight of DPT for soil sampling.  
Sampling soil collected by DPT.   
NOTE: Many hazard controls listed are aimed at the DPT Subcontractor, but are 

listed here as an aide for the Oversight crew.  CH2M HILL personnel should not 
perform work associated with the DPT activities, outside of handling/logging 
samples from soil borings, and groundwater sampling.  The DPT Subcontractor 
will have their own AHA that they follow as well. 

Site Supervisor: TBD 
 
 
Site Safety Officer: TBD 

 Review for latest use: Before the job is performed. 

 

Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
A. Drive to closest access point 
for site. 

Auto accident  • Inspect the vehicle prior to departure.  Do not operate 
if significant defects to safety devices or key to safe 
operation of vehicle. 

• If driving a rental car, become familiar with the safe 
operation of vehicles of the type and size to be 
operated.  Large vehicles such as full size vans and 
pick-ups have different vision challenges and handling 
characteristics than smaller vehicles 

• Refrain from using a cellular phone while driving.  Pull 
off the road, put the vehicle in park and turn on 
flashers before talking on a cellular phone.  Be aware 
of Indian Head policy, areas of site do not allow use of 
cell phone.   

• Never operate a personal digital assistant (PDA), or 
other device with e-mail, internet, or text messaging 
function while driving a vehicle; 

• Obey speed limits; be aware of blind spots or other 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
hazards associated with low visibility. Practice 
defensive driving techniques, such as leaving plenty of 
room between your vehicle and the one ahead of you; 

• Do no drive while drowsy. Drowsiness can occur at 
any time, but is most likely after 18 hours or more 
without sleep; 

• Maintain focus on driving.  Eating, drinking, smoking, 
adjusting controls can divert attention from the road.  
Take the time to park and perform these tasks when 
parked rather than while driving; and 

• If vehicle is malfunctioning, don’t pull over off the road 
suddenly.  Give the traffic behind you notice that you 
are pulling off. 

• Park as far from traffic as possible, use caution when 
exiting vehicle.   

• Always wear seatbelt in vehicle, regardless of length of 
drive. 

B. Arrive on site Biological hazards, bees/wasps, ticks, spiders, 
snakes, poison ivy 

•  Wear long sleeved clothing and insect repellant.   

• Check yourself nightly for ticks.  See the biological 
hazard section of the HASP for additional controls 
including the use of bug out suits or Tyvek if ticks are 
abundant.   

• Be familiar with what poison ivy/poison oak looks like 
during the different seasons.  If poison ivy/oak is 
observed, have Zanfel or Technu on hand for 
decontaminating surfaces that come into contact with 
the plant, or for first aid measures.  See HASP for 
details on poison ivy/oak/sumac 

• Use caution when working near habitats for snakes, 
bees, wasps, and spiders.  Stay away from wasp 
nests.   

• Notify supervisors of known allergies to stinging 
insects and location of antidotes. 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
• If stung by a bee, get out of the area if other bees are 

nearby, then remove the stinger as soon as possible, 
scraping it out with a credit card works (make sure to 
scrape on the obtuse angle of the stinger, if stuck in at 
an angle), but so does pulling it with your fingers.  
Clean sting site with disinfectant wipe.  Contact 
occupational nurse.   

Complete HSP, AHA review 
Complete Pre-Task Safety Plan 
Complete Drilling Self Assessment checklist 
(for observing DPT work only) 
Offload DPT off trailer 
 

Vehicle congestion, traffic flow/control, access 
difficulties, visibility hazards working around 
heavy equipment 
Dropping DPT off side of trailer when offloading 
Hazardous weather, lifting hazards 

• Wear proper PPE as specified in HSP including safety 
glasses with side shields, hard hat, hearing protection, 
safety boots, work gloves, and high visibility traffic vest. 

• Determine appropriate locations for DPT rig and 
support vehicles and ensure that roadways are clear for 
travel 

• Use cones or barricades as necessary to identify and 
control site boundaries and access. 

• Use GOAL technique when backing or spotter.   

• Safely guide DPT off trailer, using appropriate ramps 
and spotters.   

• Make sure truck and loading ramp are appropriately 
anchored and secured to ground surface.  Rig must be 
secured by steel cable and winch as well as chain  
straps when transporting.  

• Check weather forecast at beginning of day.  Watch 
weather for hazardous conditions.  Use 30-30 rule for 
lightning.  Shut down in hazardous weather conditions.   

• Follow heavy lifting SOP for lifting.  Get help with loads 
over 40 lbs or use mechanical device to lift.   

Confirm list of soil sampling locations, 
determine locations and route to be 
taken.   
 

Remote areas, biohazards associated with 
wells in remote areas. 
 
Getting rig stuck or rolling rig hazards. 

• Check area for rig accessibility (i.e. clearances, solid 
ground, slopes.  Confirm rig is not at risk of rolling). 
Verify a minimum of 4 feet of clearance during transit 
for 50kV line, check drill protocol for clearances. 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Review, inspect and locate safety equipment 
incl. Fire extinguisher, first aid kit, insect 
repellant, ice melt, PPE, etc. 

 
Weather related issues (heat and/or cold stress).  

• Staff should understand and be able to recognize the 
signs and/or symptoms of cold and hot weather related 
illnesses. 

• Watch for animal hazards in wooded and high grassy 
areas (i.e. snakes, rabid raccoons, etc.).  

• Follow the biological hazard precautions, guidelines, 
and fact sheets in the HSP for ticks, rodents, spiders, 
snakes, hazardous plants, etc.    

• If near waterways watch for snakes, slippery surfaces, 
uneven walkways.  Wear sturdy, steel-toe boots. 

• Wear and use proper clothing and sprays to protect 
against ticks, mosquitoes, poison ivy, and other 
biological hazards. 

• Personnel should dress appropriately for ambient 
temperatures which would include but not limited to dry 
layered clothing. 

• For cold weather, work schedules should be adjusted 
to provide sufficient break periods in a heated area 

• For hot weather work, follow heat stress physiological 
monitoring guidelines.   

• If temps exceed 80 F, or work requires non-breathing 
PPE suits, conduct physiological monitoring, either 
oral/aural temp monitoring, or pulse rate monitoring.  

•  If pulse rate monitoring, measure before shift starts, at 
each break, and at end of shift.  

• If pulse exceeds 180 minus age during work, or 120 
bpm at one minute into break, shorten work cycle by 
one third. 

• Never continue work if your body temperature is more 

than 100.4° F/38° C, or if you are experiencing sudden 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
and severe fatigue, nausea, dizziness, or 
lightheadednessReview/Inspect safety equipment prior 
to starting work.  Ensure fire extinguisher, spill kit, eye 
wash unit, and first aid kits are at the location. 

• Check the fire extinguisher on drill rig to verify 
inspection and charge. 

• Know where the kill switch is located on the drill rig in 
case an emergency shut-down is necessary. 

B.     Mobilize to soil sampling location, 
DPT set up, set up decon area for rods 
and equipment.    

Contact, caught, fall, and driving hazards.  
Exertion-heavy lifting.  
 
Striking or coming into contact with buried or 
overhead utilities may potentially expose 
personnel to hazards including high voltage, 
electricity, natural gas, industrial wastewater, and 
raw sewage.  
 

• Check DPT locations for underground and overhead 
utilities.  

• Work will not proceed until underground utilities have 
been cleared per Navy CLEAN protocol of base 
clearance, 3

rd
 party locator and state one call as 

available.   

• Observe DPT mast set up, so no contact with overhead 
obstacles. 

• Ensure that all overhead utilities are at least 20 feet 
away from the mast of the DPT rig 

• Proper rig set up and leveling.  Use cribbing under rig 
jacks as ground conditions require.  Remind everyone 
never to leave hand tools on rig. 

• Utilize proper lifting procedure when loading and 
unloading vehicles and equipment (i.e. rods, cribbing).  
Use mechanical means when available or necessary.  

• Bend down at the knees and lift with your legs rather 
than bending and lifting with your back. Do not lift and 
twist. 

• Personnel should stay out of the operator’s blind spots 
while equipment is being moved and set up between 
borings.  



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
• Wear high visibility traffic vests.  

• Ensure that all heavy equipment has reverse alarms. 

• Remain alert and attentive to location of and movement 
of all DPT equipment.   

• MEC is not anticipated at these drill sites, however 
should any suspicious object be found at the drill site, 
recognize, retreat, and report.  Stop the work until the 
object can be properly identified.   

  •  

 Physical environmental hazards • Use of appropriate personal protective equipment 
(PPE) where required. Safety boots, hard hats, safety 
glasses, coveralls, leather gloves (nitrile gloves for 
sediment sampling) and hearing protection are 
mandatory. Respirators when chemical hazards exist. 
No loose-fitting clothing, rings, watches, etc.; long hair 
to be restrained close to the head. 

Site setup continued Slippery conditions • Check for slippery areas to prevent potential 
accidents, stay clear of wet areas and place non-skid 
mats in working areas as needed. 

 Fire • No smoking (or eating) on site except in designated 
areas 

• Any Hot Work must be completed within designated 
area – fire watch must be present.  Need permit from 
base prior to any hot work.   

• 10 lb or better fire extinguishers on all heavy 
equipment / site vehicles 

 Struck by vehicles – travel near roadways • Keep off of site roadways where possible – control 
personnel who enter work area with caution tape or 
other equivalent barrier 

• Maintain eye contact with operators 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
• Wear seatbelts when on site – refrain from talking on 

cell phone while driving 

• Follow established speed limits. 

• When backing use a spotter or GOAL technique 

• Wear high-visibility warning vests 

• Notify workers of investigation being conducted and 
the hazards associated with it 

Vehicular travel (Geoprobe/DPT rig and 
flatbed truck travel) 

 

 

 

 

 

 

vehicle accidents.   • Valid driver’s license 

• Ensure stable ground and adequate footing for and 
around machinery. Adequate ground preparation to 
support loads and accommodate waste materials 

• Follow established roads if possible; be aware of 
uneven ground and obstructions 

• Position vehicles within taped off exclusion zone 

• DPT rig travel will be conducted with mast secured in 
its lowered position.  Equipment may not be moved 
with masts up. 

• Tools and equipment secured prior to rig or rod truck 
movement 

• Only personnel seated in cab are to ride on the rig 
vehicle 

• Ensure clearance of overhead power lines 

• Use spotter when reversing rig, even if alarm is 
operational. 

 General hazards – lifting/strains/ overexertion, 
pinch points/line of fire, slips/trips/falls 

• No body part (hands, feet, etc) shall be in the line of 
fire.  Be aware of pinch points.  Use wrenches to hold 
rods/spoons, if they need to be hit with hammer to 
unstuck them.   

• Watch for uneven ground; have firm footing and wear 
proper footwear 

• When lifting, use legs and not back.  If lifting over 50 
pounds, get help. 

• Minimize overexertion and follow work-rest schedule. 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
See HS&E Plan for details. Work will cease during 
extreme weather conditions. Know symptoms of heat 
related illnesses, hydrate, and follow work-rest 
schedule. 

Project Activities 

DPT drilling w/rig, pushing-retrieving with 
percussion machinery parts of rig (drill rods, 
shoe etc.) and general operation of rig.   

Muscle strain caused by hand augering  

Significant hazards to the hands when using 
break out wrench and threading rods 

- decontaminating with pressure-steamed 
water 

- lifting of materials 

Fire hazard 

• Daily inspection of equipment  

• Switch off doing hand augering, so no one person has 
to hand auger for extended periods of time.   

• Ensure appropriate guards are installed or suitable 
barriers to forewarn personnel of dangers on DPT  

• Personnel clear during set up, clear of rotating and 
vibrating parts including drill rods, shoe, and other drill 
accessories; wear eye protection  

• Loose clothing, long hair, and jewelry are prohibited or 
safely secured 

• Wear eye protection and protective gloves at all times.  

• During decon with pressure washer, use HSP 
specified PPE, hard hat, safety glasses, splash shield, 
steel toe rubber boots, gloves, rain suit or poly coated 
tyvek.   

• No body part (hands, feet, etc) shall be in the line of 
fire.  Be aware of pinch points – ensure guards are in 
place 

• Equipment stopped before servicing; rig in neutral and 
rods stopped rotating before cleaning; if maintenance 
needed. 

• Geoprobe rig securely stabilized on ground with 
hydraulic jacks and cribbing as necessary.   

• Kill switch installed, clearly identified and operational.  
Inform all personnel working in the area of the 
location/operation of kill switch. 

• Rig placed in neutral when operator not at controls; 
rods stopped when personnel not able to supervise 
the drilling activities 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
• Inspect pressurized lines and hoses daily.  Tag and 

remove from service any damaged hoses. 

• Equipment used and inspected as per manufacturer’s 
specifications 

• Minimize the number of people in the work area to the 
minimum necessary to complete the work. 

• Only trained, qualified, and experienced personnel 
may operate the equipment.  

• CH2M HILL to provide oversight during all drilling and 
sampling activities.  SC must be present. 

• When lifting, use legs and not back.  If lifting over 50 
pounds, get help.   

• When cutting PVC plastic liners, use care, wear 
appropriate Kevlar gloves, cut away from the body, 
use liner cutter tool rather than knife.   

• Extreme caution is to be exercised when re-fueling of 
equipment is required. Proper fire-extinguisher must 
be present (within 5 ft. of where re-fueling is taking 
place).  Proper grounding required during re-fuelling 
activities.  No smoking in this area. 

 
Hose ruptures •  Drill rig hoses in clean, sound condition 

• Inspect hoses throughout project 

 Striking hazardous materials • Handle soil with care – wear appropriate PPE, avoid 
generating dust 

• Smoking prohibited except designated areas 

• Limit hand-to-mouth contact—wash prior to eating, 
drinking, or smoking 

• Use of PPE as required 

• Decontaminate personnel and equipment immediately 
upon leaving areas that are potentially contaminated. 

• Daily briefing 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 

 Failure of equipment components • Daily inspections of equipment. 

• Defective components repaired prior to return to 
service 

• Lockout/tagout procedures used prior to maintenance.   

• Good housekeeping on and about the project area 

 Spread of waste materials/streams • Dispose of drill cuttings back down hole.  Any not 
fitting in hole, should be drummed for testing.  
Decontaminate personnel and equipment immediately 
upon leaving areas that are potentially contaminated. 

• If using a pressure washer to clean, crew to fill out 
pressure wash checklist.  Wear face shield, safety 
glasses, rubber steel toe boots, rain coat and 
appropriate gloves.   

 Noise from equipment • Wear hearing protection or maintain a safe distance 
away 

 Hydraulic oil leaks • Have spill kit ready 

• Inspect hydraulic lines before use.  Replace/repair 
lines that are damaged 

 Weather – extreme conditions (storms, heat) • Equipment not to be operated in severe inclement 
weather such as lightning storms, high winds, severe 
rain, or where visibility is reduced.  Work will cease 
during extreme weather conditions and equipment will 
be secured during these events.   

• Know symptoms of heat related illnesses, hydrate, and 
follow work-rest schedule.   

 Spread of contamination from contaminated 
drill cuttings 

• Manage cuttings as Investigative Derived Waste – 
drummed and sampled for disposal.  Drums will be 
labeled in accordance with local and federal 
regulations. 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
 Improper disposal of waste • Waste disposed of according to project’s written IDW 

management plan and regulations 

 Ergonomic • Avoid awkward or sustained positions, take regular 
breaks.   

Receiving sample containers (possibly 
preserved)  for groundwater sampling by 
DPT 
 

Glass containers/broken glass, cuts to hands 

Packaging material / acid leak 

• Use caution when opening package and removing 
containers 

− Wear proper PPE including safety glasses with 
sideshields or goggles, Nitrile gloves, and splash 
protection as necessary (apron or tyvek). 

Preparation of sample containers 
 
 

Handling of chemicals/spilling of chemicals on 
skin, clothes or eyes.  

 

 

 

• Never leave open chemicals unattended.   

• Know location of nearest eyewash station.   

• Wear proper PPE including safety glasses with 
sideshields or goggles, Nitrile gloves, and splash 
protection as necessary (apron or tyvek). 

• Keep prep and pack area well ventilated (open window) 

• Read MSDS for preservation material 

• Know location of MSDS, absorbent spill cloth, Hazmat 
spill kit 

• Make sure all caps are secure 

Demobilization 
• Slips, trips & fall hazards 

• Uneven ground surfaces/areas  

• Physical contact and crush hazards 
with drill rig or site vehicles 

• Contact with other 
equipment/machinery as site truck 

• Ensure standard PPE is worn / available to all 
personnel entering into work areas ( see section on 
standard PPE listed below ) 

• Identify all pinch-points, keep hands / fingers from 
these as designated areas. 

• Maintain the designated safe distance workers are 
to be kept back from work area 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
and drill rig moves along work areas 

• Hydraulic oil leaks from equipment 

• Noise  from equipment 

• Machine/equipment failure  

 

• All ground workers must establish & continually 
maintain eye contact with equipment operators  

• Spotters will be used when backing 

• Masts will be lowered and materials secured when 
moving equipment 

• Control / minimize all personnel entering into the 
designated areas – authorized personnel only to 
enter areas 

• Know & understand personal limitations when 
required to perform lifting operations. 

• Ensure proper number workers are available for 
work to be performed  

• Awareness of the existing ground surfaces &  other 
previously recognized hazards that  workers are 
required to travel over / around 

• Exercise caution when traveling with equipment 
through the worksite ( travel at slow speed ) 

• Maintain radio communication with operators and 
ground crew 

• Ensure Spill Kits are readily available for use at the 
work areas 

• Pre-use inspection of all equipment involved 

• Lift with legs, avoid testing, carry load close to body.  
Get help is lifting over 50 pounds.  

 



  Activity Hazard Analysis 

HSE-92 1 REV. 4Appendix A, Attachment 1 

 

Equipment to be used 
(List equipment to be used in the work activity) 

Inspection Requirements 
(List inspection requirements for the work activity) 

Training Requirements 
(List training requirements including hazard communication) 

First aid kit with ice pack, sting wipes, 
Benadryl tablets.   
 

Make sure first aid supplies haven’t expired, 
and that chemical ice pack hasn’t gone off by 
itself.   

 

Minirae Calibrate daily  

Hard hat safety glasses steel toe boots Nitrile 
gloves 

Inspect before use.    

Fire extinguisher Inspect monthly.  Yearly inspection by approved 
vendor.   

Fire extinguisher training.   
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 Activity/Job Hazard Analysis (AHA/JHA) 

HSE-92 1 REV. 4 
Appendix A, Attachment 1 

 
Activity:  
Oversight of IDW management at Indian Head UXO sites 9 and 11.   

Date:  ? month 2013 
 

Project: Indian Head Sites 9 and 11 
 

 
Description of the work:  Management of IDW drums at Indian Head 
UXO sites 9 and 11.     

Site Supervisor: TBD 
 
 
Site Safety Officer:  TBD 

 Review for latest use: Before the job is performed. 
 

Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
 

General site work 
 
 
 
 

Heat stress/cold stress,  

Biologicals,  

Sunburn 

• Wear and use proper clothing and sprays to protect 
against ticks, mosquitoes, poison ivy, and other 
biological hazards. 

• Check weather forecast prior to start of work.  Continue 
to watch weather throughout the day.  Shut down in 
hazardous weather conditions.  Use 30-30 rule for 
lightning.   

• Personnel should dress appropriately for ambient 
temperatures which would include but not limited to dry 
layered clothing. 

• For cold weather, work schedules should be adjusted to 
provide sufficient break periods in a heated area 

• For hot weather work, follow heat stress physiological 
monitoring guidelines.   

• If temps exceed 80 F, or work requires non-breathing 
PPE suits, conduct physiological monitoring, either 
oral/aural temp monitoring, or pulse rate monitoring.  



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
•  If pulse rate monitoring, measure before shift starts, at 

each break, and at end of shift.  

• If pulse exceeds 180 minus age during work, or 120 
bpm at one minute into break, shorten work cycle by 
one third. 

• Never continue work if your body temperature is more 

than 100.4° F/38° C, or if you are experiencing sudden 
and severe fatigue, nausea, dizziness, or 
lightheadedness 

 

Oversight of (and assistance with) loading 
and unloading drums 

Lifting/moving equipment back strain, 
pinch hazards, dropping heavy loads 
on people, crushing.   

• Use proper lifting techniques.  Don’t lift overly heavy 
loads, follow  HSE 112, heavy lifting.   

• Evaluate lift prior to lifting.   

• PPE, heavy work gloves, lift gate truck or other 
mechanical lift device such as pallet jack required.   

• Lifting drums by hand into the truck is not allowed.   

• Rolling drum on rim, unless just for a few feet is 
unacceptable.   

• Do not stand under or near lifting load.  Be careful of 
pinch points, complacency when loading drums.   

• Use gloves   

• Store drums on pallets, following all requirements of 
IDW management plan.   

Overloading lift gate or other drum 
lifting device.   

• Determine weight of load, determine safe load rate of lift 
gate in advance of loading/unloading job.   

• Do not exceed safe load of lift gate.   

• Do not stand under or near lifting load.   

• Confirm contractor is bringing lift gate truck or other 
mechanical lifting device prior to day of work   



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Shifting load • Stack drums in truck such that they can’t shift, or 

secure them so they can’t shift.   

Backing hazards-impacts to people 
and equipment 

• Make sure all backing vehicles have spotter.  Make 
sure driver sees and heeds spotter’s directions.   

• Orange safety vest required for spotter for backing 
vehicle to correct spot.   

Oversight and assistance with loading and 
unloading drums 

Spills from lids not securely tightened.   • Make sure lids are tight before moving.   

Oversight and assistance with loading and 
unloading drums 

Biologicals • Watch for spiders, bees and wasps, fire ants, snakes 
when moving drums.   



 Activity/Job Hazard Analysis (AHA/JHA) 

HSE-92 1 REV. 4Appendix A, Attachment 1 

 

Equipment to be used 
(List equipment to be used in the work activity) 

Inspection Requirements 
(List inspection requirements for the work activity) 

Training Requirements 
(List training requirements including hazard communication) 

First aid kit with ice pack, sting wipes, Benadryl tablets.   
 
 
 
 
 
 

Make sure first aid supplies haven’t expired, and that 
chemical ice pack hasn’t gone off by itself.   
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PRINT NAME   SIGNATURE 
 
Supervisor Name: Tim Wenk        Date/Time:      
 
Safety Officer Name: Tim Wenk        Date/Time:      
 
Employee Name(s):          Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 



 Activity/Job Hazard Analysis (AHA/JHA) 

HSE-92 1 REV. 4 
Appendix A, Attachment 1 

 
Activity:  
Vegetation clearance in UXO 11 sampling locations for second phase of drilling, 
and for RAB site visit.   

Date:  ? month, 2013 
 

Project:  Indian Head UXO 11 vegetation clearance prior to DGM 
and anomaly investigation.   
 

 
Description of the work:  Oversight of vegetation clearance by subcontractor 

using chainsaws, chipper, and bobcat with top grapple.   

Site Supervisor: TBD 
 
 
Site Safety Officer:  TBD 
 

 Review for latest use: Before the job is performed. 
 

Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Drive to access point Mud and vegetation getting stuck issues Use caution driving to sites, some old roads are 

significantly eroded and overgrown.    

Walking on site.   
 
 
 
 
 

Trip hazards from uneven surfaces covered by 
low vegetation.   

• Watch out for trip hazards, vines and low stumps of 
previously cut vegetation under current ground cover 
vegetation.   

• Watch out for holes and uneven terrain.   

• Wear sturdy, breathable boots with good ankle support 
and very sturdy soles.   

Vegetation clearance Biologicals- Poison ivy/oak/sumac, bees and 
wasps, thorns, snakes.   

•  Watch for poison ivy/oak/sumac, be able to recognize 
plants in all seasons.  Avoid these plants.  If they are 
common on the site, consider ivy block cream, 
coveralls, or other PPE for protection.  If these plants 
plentiful, use disposable coveralls and have Zanfel 
cream on hand, and Tecnu for washing up after each 
day, and washing equipment.  Have personnel wash off 
poison ivy oils prior to entering vehicles.   

• Watch for bees and wasps, avoid areas with bee and 
wasp nests if possible.  Use bee suit if it is necessary to 
cut vegetation with bee or wasp nests on them.  



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
• Avoid thorns.   

• Watch for snakes.   

 Fire • Make sure subcontractor keeps engine compartment 
clean of vegetation dust/debris so that it can’t catch fire 
on chipper and bobcat.  Keep fire extinguisher on site.   

 Weather hazards, lifting hazards • Check forecast at start of day, observe weather 
throughout day for hazardous conditions.  Use 30-30 
rule for lightning.  Shut down in hazardous weather 
conditions.   

• Follow safe lifting practices.  Get help in loads over 40 
lbs.  Follow safe lifting SOP.   

Chainsaw cutting of vegetation Chainsaw cuts to personnel  PPE required:  

• hard hat,  

• safety glasses with side shields and face shield to 
prevent injury form wood chips,  

• Steel toe or composite toe boots with good tread and 
ankle support, and protective cover over boots to 
prevent chainsaw strike to foot,  

• hearing protection to prevent permanent damage to 
hearing, 

•  non-leather, fabric work gloves to prevent hand injury 
from abrasions, splinters and cuts.   

• Clothing that is well-fitted and free of loose edges that 
could become entangled in the saw 

• Protective chaps or leggings that cover the area from 
the groin to about 2 inches above the ankles.  The 
chaps are to be made of the material that is designed 
to prevent the running saw chain from coming in 
contact with legs.   

• Complete chainsaw self assessment checklist at 
frequency specified in HSP 

• Make sure chainsaw operators are sufficiently clear of 
everyone else when operating saw.   



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
• Review HSP section on chainsaws prior to starting 

vegetation clearance.   

Operating chipper Getting body limbs sucked into chipper • Gloves must have tight cuffs to not allow vegetation to 
grab gloves.   

• Hold limbs to feed to chipper such that part of limb 
won’t grab you while being pulled into chipper.   

• Keep tree and brush limbs sufficiently small that they 
won’t grab you on the way past into the chipper.   

• Keep hands sufficiently clear of chipper that they won’t 
be pulled in.   

• Check chipper emergency shut off bar daily, that it does 
stop chipper.  

 
 
 
 
 
 

Heat stress • Follow SAHP guidelines for heat stress.   

• Drink plenty of fluids.  

•  Take breaks as necessary.   

• Watch yourself and your co-worker for signs of heat 
stress.   

• Make sure to carry sufficient drinking water and sports 
drinks with you.   

• Keep a cooler in the car with cool water bottles and 
sports drinks.   

• For hot weather work, follow heat stress physiological 
monitoring guidelines.   

• If temps exceed 80 F, or work requires non-breathing 
PPE suits, conduct physiological monitoring, either 
oral/aural temp monitoring, or pulse rate monitoring.  

•  If pulse rate monitoring, measure before shift starts, at 
each break, and at end of shift.  

• If pulse exceeds 180 minus age during work, or 120 
bpm at one minute into break, shorten work cycle by 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
one third. 

• Never continue work if your body temperature is more 

than 100.4° F/38° C, or if you are experiencing sudden 
and severe fatigue, nausea, dizziness, or 
lightheadedness 

 



 Activity/Job Hazard Analysis (AHA/JHA) 

HSE-92 1 REV. 4Appendix A, Attachment 1 

 

Equipment to be used 
(List equipment to be used in the work activity) 

Inspection Requirements 
(List inspection requirements for the work activity) 

Training Requirements 
(List training requirements including hazard communication) 

First aid kit with ice pack, sting wipes, Benadryl tablets.   
 
 
 
 
 
 

Make sure first aid supplies haven’t expired, and that 
chemical ice pack hasn’t gone off by itself.   

 

Fire extinguisher 
 
 
 
 
 
 

Monthly inspection, yearly commercial inspection Fire extinguisher training 

Hard hat, safety glasses, steel toe boots, reflective 
vests, chaps, face shield, cut resistant safety gloves, 
chainsaw boot covers.   
 
 
 
 
 
 

Inspect hard hat and other safety equipment before 
beginning job.   
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Employee Name(s):          Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 



  Activity Hazard Analysis 

 
Activity: Indian Head UXO 9 visual inspection for propellant grains.    

Date:  Month? 2013 
 

Project: Indian Head UXO 9 Propellant Grain Visual Inspection 
 

 
Description of the work: 
CH2M HILL will be performing site walks to visually inspect for propellant grains 
along track 3 and former dry houses.  The boundary of the sites to be inspected 
will be marked by GPS.  The area of the railroad line and around buildings (and 
under where possible) will be inspected.  Crawling under structures will not be 
allowed.  Propellant grains condition will be identified and documented.  Grains will 
not be touched, but located, flagged as necessary, coordinates obtained, and the 
areas where grains are found will be photographed with photo log generated.   

 

Project Manager: Margaret Kasim 
 
Task Leader: TBD 
 

Site Safety Officer: TBD 
 

 Review for latest use: Before the job is performed. 

 

Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Mobilize to site 

 
 
 
 

Vehicle accidents 
Vehicle failure 
 

• Inspect the vehicle prior to departure.  Do not operate if significant 
defects to safety devices or key to safe operation of vehicle. 

• If driving a rental car, become familiar with the safe operation of 
vehicles of the type and size to be operated.  Large vehicles such 
as full size vans and pick-ups have different vision challenges and 
handling characteristics than smaller vehicles 

• Refrain from using a cellular phone while driving.  Pull off the road, 
put the vehicle in park and turn on flashers before talking on a 
cellular phone; 

• Never operate a personal digital assistant (PDA), or other device 
with e-mail, internet, or text messaging function while driving a 
vehicle; 

• Obey speed limits; be aware of blind spots or other hazards 
associated with low visibility. Practice defensive driving techniques, 
such as leaving plenty of room between your vehicle and the one 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
ahead of you; 

• Do no drive while drowsy. Drowsiness can occur at any time, but is 
most likely after 18 hours or more without sleep; 

• Maintain focus on driving.  Eating, drinking, smoking, adjusting 
controls can divert attention from the road.  Take the time to park 
and perform these tasks when parked rather than while driving; and 

• If vehicle is malfunctioning, don’t pull over off the road suddenly.  
Give the traffic behind you notice that you are pulling off. 

• Park as far from traffic as possible, use caution when exiting 
vehicle.   

• Always wear seatbelt in vehicle, regardless of length of drive. 

• Dress in layers and keep warm clothes in car, as well as extra food 
and water. 

• Keep eye on weather—conditions can change significantly, storms 
may move in suddenly. 

• Keep first aid kit, emergency road kit and emergency contact 
numbers in the vehicle. 

Propellant grain inspection,  
Mark out boundary for inspection using GPS 
Visually inspect area 15 ft by 5200 ft along former 
railroad track 
Visually inspect up to 15 ft out from buildings and under 
buildings if possible.   
Identify condition of propellant grains and flag locations, 
GPS and photograph 
 

Working along roadway. Vehicle hazards 
 

• Wear orange safety vests 

• Close off section of road to be inspected with orange cones. 

•   Confirm from base contact that roadway to be inspected is not 
active, and no cars will be using it during inspections.  If roadway 
has possible traffic, revise plans to account for working in active 
roadway, and get AHA reviewed.   

Weather, lifting hazards • Check weather forecast at the beginning of the day, and watch 
weather throughout the day.  Shut down in hazardous weather 
conditions.  Use 30-30 rule for lightning.   

• Lifting hazards.  Follow safe lifting SOP.  Get help with loads over 
40 lbs.   



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Propellant grain hazards 
 

• Do not touch or in any way come in contact with propellant grains.   

• Wear high visibility traffic vest when working in road.. 

• Footwear should have tread in good condition, watch for trip 
hazards.   

• Be alert to potential deterioration of walking  and working surfaces 
and support structures. 

•  While walking it is a good practice to have at least one hand free.   
All of the materials should be able to be stored in pockets or 
backpack while walking.   

• Keep hands out of pockets while walking  

• Be aware of escape routes in case of emergency.  

Heat stress • Follow heat stress physiological monitoring guidelines.   

• If temps exceed 80 F, or work requires non-breathing 
PPE suits, conduct physiological monitoring, either 
oral/aural temp monitoring, or pulse rate monitoring.  

•  If pulse rate monitoring, measure before shift starts, at 
each break, and at end of shift.  

• If pulse exceeds 180 minus age during work, or 120 
bpm at one minute into break, shorten work cycle by 
one third. 

• Never continue work if your body temperature is more 

than 100.4° F/38° C, or if you are experiencing sudden 
and severe fatigue, nausea, dizziness, or 
lightheadedness 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Low Ambient Temperature • Wear cold weather gear (insulated coveralls, hat, gloves as 

needed) when performing field work during cold weather and take 
breaks in warm areas as necessary 

• Watch for ice build-up when temperatures dictate, and try to pick 
areas to walk in that are free from ice and snow. 

• Take extra precautions to prevent heat and cold stress when 
working in extremely hot or cold temperatures 

• Be aware of the symptoms of cold-related disorders, and wear proper, 
layered clothing for the anticipated fieldwork. Appropriate rain gear is 
a must in cool weather. 

• Frequent intake of non-caffeinated fluids to maintain body core 
temperature. 

• Frequent intake of non- caffeinated fluids to prevent dehydration. 

• Obtain and review weather forecast— be aware of predicted 
weather systems. 

• Observe one (buddy system) another for initial signs of cold-related 
disorders. 

• Frequent observance of Wind Chill Chart to assist with work 
warming regiment determination and frostbite avoidance 

Confined space hazards • Crawling under structures is not allowed without consulting H&S to 
determine confined space issues.   

Biological hazards: Bees, wasps, spiders, snakes, poison 
ivy/oak/sumac 

• Wear long sleeved clothing and insect repellant.  Check yourself 
nightly for ticks.  See the biological hazard section of the HASP for 
additional controls including the use of bug out suits or Tyvek if 
ticks are abundant.  Be familiar with what poison ivy/poison oak 
looks like during the different seasons.  If poison ivy/oak is 
observed, have Zanfel or Technu on hand for decontaminating 
surfaces that come into contact with the plant, or for first aid 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
measures.  See HASP for details on poison ivy/oak/sumac 

• Use caution when looking under buildings, watch for snakes, bees, 
wasps, and spiders.  Stay away from wasp nests.   

• Notify supervisors of known allergies to stinging insects and 
location of antidotes. 

Visible Lighting • Perform tasks in daylight hours whenever possible. 

• Do not enter poorly lit areas without first providing portable 
illumination. 

• Use explosion proof lighting in areas of flammable or combustible 
gases or liquids. 

Slips/trips/falls • Watch for trip hazards and slippery surfaces.  Make sure boots 
have good tread.   

Dehydration • Drink plenty of non-caffinated fluids during the day.   

 
 
 

Lightning/adverse weather • Get weather forecast each morning, monitor periodically if adverse 
weather conditions possible.   

• Follow lightning policy 30-30 rule, seek shelter if lightning arrives 
within 30 seconds of flash, and stay in shelter (building or vehicle) 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
 
 
 
 

until 30 minutes after last thunder clap.   

Equipment to be Used 
 

Inspection Requirements 
 

Training Requirements 
 

PPE including hard hat, safety glasses, steel toed boots, 
leather gloves 
Cell phone 
First aid kit, fire extinguisher, eye wash, extra clothes, 
food/water, sunscreen, insect repellent  in vehicle 

Daily inspection of vehicles and equipment 
Daily inspection of PPE 
Determine daily evacuation rally point and evacuation route 
 

Training on site specific CH2M HILL HSP 
Hazard communication, as applicable 
UXO avoidance training 
Fire extinguisher training 
SSC-FA/CPR training 



  Activity Hazard Analysis 

 

PRINT NAME   SIGNATURE 
 
Supervisor Name:                                                                                                       Date/Time:     
 
Safety Officer Name:                                    Date/Time:      
 
Employee Name(s):          Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 



  Activity Hazard Analysis 

 
Activity: Indian Head UXO 11 surface water and sediment sampling.    

Date:  Month? 2013 
 

Project: Indian Head UXO 11 surface water and sediment 
sampling 
 

 
Description of the work: 
CH2M HILL will collect surface water and sediment samples from a narrow 
drainage ditch, that contains a few inches of water.  The flowing portion of the 
ditch is only a foot or two wide.   

 

Project Manager: Margaret Kasim 
 
Task Leader: TBD 
 

Site Safety Officer: TBD 
 

 Review for latest use: Before the job is performed. 
 

Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Mobilize to site 

 
 
 
 

Vehicle accidents 
Vehicle failure 
 

• Inspect the vehicle prior to departure.  Do not operate if significant 
defects to safety devices or key to safe operation of vehicle. 

• If driving a rental car, become familiar with the safe operation of 
vehicles of the type and size to be operated.  Large vehicles such 
as full size vans and pick-ups have different vision challenges and 
handling characteristics than smaller vehicles 

• Refrain from using a cellular phone while driving.  Pull off the road, 
put the vehicle in park and turn on flashers before talking on a 
cellular phone; 

• Never operate a personal digital assistant (PDA), or other device 
with e-mail, internet, or text messaging function while driving a 
vehicle; 

• Obey speed limits; be aware of blind spots or other hazards 
associated with low visibility. Practice defensive driving techniques, 
such as leaving plenty of room between your vehicle and the one 
ahead of you; 

• Do no drive while drowsy. Drowsiness can occur at any time, but is 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
most likely after 18 hours or more without sleep; 

• Maintain focus on driving.  Eating, drinking, smoking, adjusting 
controls can divert attention from the road.  Take the time to park 
and perform these tasks when parked rather than while driving; and 

• If vehicle is malfunctioning, don’t pull over off the road suddenly.  
Give the traffic behind you notice that you are pulling off. 

• Park as far from traffic as possible, use caution when exiting 
vehicle.   

• Always wear seatbelt in vehicle, regardless of length of drive. 

• Dress in layers and keep warm clothes in car, as well as extra food 
and water. 

• Keep eye on weather—conditions can change significantly, storms 
may move in suddenly. 

• Keep first aid kit, emergency road kit and emergency contact 
numbers in the vehicle. 

Sample container preparation/sampling surface water 
and sediment.   
 

Glass containers/broken glass, cuts to hands 

Packaging material / acid leak 

• Use caution when opening package and removing 
containers 

− Wear proper PPE including safety glasses with 
sideshields or goggles, Nitrile gloves, and splash 

protection as necessary (apron or tyvek). 

Handling of chemicals/spilling of chemicals on 
skin, clothes or eyes.  

 

 

 

• Never leave open chemicals unattended.   

• Know location of nearest eyewash station.   

• Wear proper PPE including safety glasses with 
sideshields or goggles, Nitrile gloves, and splash 
protection as necessary (apron or tyvek). 

• Keep prep and pack area well ventilated (open window) 

• Read MSDS for preservation material 

• Know location of MSDS, absorbent spill cloth, Hazmat 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
spill kit 

• Make sure all caps are secure 
Contaminant hazard • Wear appropriate PPE, as specified in HSP, nitrile 

gloves, leather work boots, (or rubber boots if needed)  

 lifting hazards • Follow heavy lifting SOP when lifting coolers of 
samples, and any other heavy load.  Get help with 
loads over 40 lbs, and consider using mechanical 
assistance (dolly, cart, etc.) 

Heat stress • Follow heat stress physiological monitoring guidelines.   

• If temps exceed 80 F, or work requires non-breathing 
PPE suits, conduct physiological monitoring, either 
oral/aural temp monitoring, or pulse rate monitoring.  

•  If pulse rate monitoring, measure before shift starts, at 
each break, and at end of shift.  

• If pulse exceeds 180 minus age during work, or 120 
bpm at one minute into break, shorten work cycle by 
one third. 

• Never continue work if your body temperature is more 

than 100.4° F/38° C, or if you are experiencing sudden 
and severe fatigue, nausea, dizziness, or 
lightheadedness 

Low Ambient Temperature • Wear cold weather gear (insulated coveralls, hat, gloves as 
needed) when performing field work during cold weather and take 
breaks in warm areas as necessary 

• Watch for ice build-up when temperatures dictate, and try to pick 
areas to walk in that are free from ice and snow. 

• Take extra precautions to prevent heat and cold stress when 
working in extremely hot or cold temperatures 

• Be aware of the symptoms of cold-related disorders, and wear proper, 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
layered clothing for the anticipated fieldwork. Appropriate rain gear is 
a must in cool weather. 

• Frequent intake of non-caffeinated fluids to maintain body core 
temperature. 

• Frequent intake of non- caffeinated fluids to prevent dehydration. 

• Obtain and review weather forecast— be aware of predicted 
weather systems. 

• Observe one (buddy system) another for initial signs of cold-related 
disorders. 

• Frequent observance of Wind Chill Chart to assist with work 
warming regiment determination and frostbite avoidance 

Biological hazards: Bees, wasps, spiders, snakes, poison 
ivy/oak/sumac 

• Wear long sleeved clothing and insect repellant.  Check yourself 
nightly for ticks.  See the biological hazard section of the HASP for 
additional controls including the use of bug out suits or Tyvek if 
ticks are abundant.  Be familiar with what poison ivy/poison oak 
looks like during the different seasons.  If poison ivy/oak is 
observed, have Zanfel or Technu on hand for decontaminating 
surfaces that come into contact with the plant, or for first aid 
measures.  See HASP for details on poison ivy/oak/sumac 

• Use caution when looking under buildings, watch for snakes, bees, 
wasps, and spiders.  Stay away from wasp nests.   

• Notify supervisors of known allergies to stinging insects and 
location of antidotes. 

Visible Lighting • Perform tasks in daylight hours whenever possible. 

• Do not enter poorly lit areas without first providing portable 
illumination. 



Work Activity Sequence 
(Identify the principal steps involved and the 

sequence of work activities) 
Potential Health and Safety Hazards 

(Analyze each principal step for potential hazards) 
Hazard Controls 

(Develop specific controls for each potential hazard) 
Slips/trips/falls • Watch for trip hazards and slippery surfaces.  Make sure boots 

have good tread.   

Dehydration • Drink plenty of non-caffinated fluids during the day.   

  

 
 
 
 
 
 
 

Lightning/adverse weather • Get weather forecast each morning, monitor periodically if adverse 
weather conditions possible.   

• Follow lightning policy 30-30 rule, seek shelter if lightning arrives 
within 30 seconds of flash, and stay in shelter (building or vehicle) 
until 30 minutes after last thunder clap.   

Equipment to be Used 
 

Inspection Requirements 
 

Training Requirements 
 

PPE including hard hat, safety glasses, steel toed boots, 
leather gloves 
Cell phone 
First aid kit, fire extinguisher, eye wash, extra clothes, 
food/water, sunscreen, insect repellent  in vehicle 

Daily inspection of vehicles and equipment 
Daily inspection of PPE 
Determine daily evacuation rally point and evacuation route 
 

Training on site specific CH2M HILL HSP 
Hazard communication, as applicable 
UXO avoidance training 
Fire extinguisher training 
SSC-FA/CPR training 



  Activity Hazard Analysis 

 

PRINT NAME   SIGNATURE 
 
Supervisor Name:                                                                                                       Date/Time:     
 
Safety Officer Name:                                    Date/Time:      
 
Employee Name(s):          Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 
 
            Date/Time:      
 



 

 

CH2M HILL Health and Safety Plan  
Attachment 11 

Material Safety Data Sheets 



 

 

HYDROCHLORIC ACID 
 

OLIN CORPORATION -- HCL (MURIATIC 
ACID), CPE298002 

======================================================= 
MSDS Safety Information  
======================================================= 
FSC: 6810 
NIIN: 00-045-8918 
MSDS Date: 03/28/1997 
MSDS Num: CHVMT 
Product ID: HCL (MURIATIC ACID), CPE298002 
MFN: 02 
Responsible Party 
Cage: 99530 
Name: OLIN CORPORATION 
Address: 501 MERRITT 7 
Box: 4500 
City: NORWALK CT 06856-4500 
Info Phone Number: 203-356-3449 
Emergency Phone Number: 800-OLIN-911(1-800-654-6911) 
Published: Y 
======================================================= 
Contractor Summary  
======================================================= 
Cage: 99530 
Name: OLIN CORPORATION 
Address: 501 MERRITT 7 
Box: 4500 
City: NORWALK CT 06856-4500 
Phone: 203-750-3000/800-511-MSDS 
======================================================= 
Item Description Information  
======================================================= 
======================================================= 
Ingredients  
======================================================= 
Cas: 7647-01-0 
RTECS #: MW4025000 
Name: HYDROCHLORIC ACID (SARA 302/313) (CERCLA) 
% Wt: 8-38 
OSHA PEL: C 5 PPM 
ACGIH TLV: C 5 PPM 
EPA Rpt Qty: 5000 LBS 
DOT Rpt Qty: 5000 LBS 
------------------------------ 
Cas: 7732-18-5 
Name: WATER 
% Wt: 62-93 
OSHA PEL: N/K (FP N) 
ACGIH TLV: N/K (FP N) 
------------------------------ 
Name: SUP DAT: OCCUR TO ENTIRE GI TRACT, INCL STOM & INTESTINES, 
  CHARACTERIZED BY NAUS, VOMIT, DIARR, ABDOM PAIN,  
----------------------------- 
Name: ING 3: BLEEDING, &/TISS ULCERATION. INGEST CAUSES SEVERE DAMAGE TO GI 
  TRACT W/POTENTIAL TO CAUSE PERFORATION.  
----------------------------- 
Name: ING 4: CHRONIC: INHAL: RPTD/PRLNG EXPOS TO CONCS >ACCEPTED OCCUP LIMS 



 

 

  MAY CAUSE DENTAL DISCOLORATION & EROSION  
----------------------------- 
Name: ING 5: OF TEETH. SKIN: RPTD CONT W/MIST HAS BEEN REPORTED TO CAUSE CONT 
  DERM (SKIN RASH). PRLNG/RPT EXPOS W/LIQ  
----------------------------- 
Name: ING 6: MAY CAUSE PERM DMG. INGEST: INGEST OF SIGNIFICANT AMTS IS UNLIKELY 
  BECAUSE OF ITS ACUTE CORR ACTION. 
 
 
----------------------------- 
Name: FIRST AID PROC: INHAL: IF PERS EXPERIENCES NAUS, HDCH/DIZZ, PERS SHOULD 
  STOP WORK IMMED & MOVE TO FRESH AIR  
----------------------------- 
Name: ING 8: UNTIL THESE SYMPS DISAPPEAR. IF BRTHG IS DFCLT, ADMIN OXYGEN, KEEP 
  PERS WARM & AT REST. CALL MD. IN THE  
----------------------------- 
Name: ING 9: EVENT THAT INDIVIDUAL INHALES ENOUGH VAP TO LOSE CONSCIOUSNESS, 
  PERS SHOULD BE MOVED TO FRESH AIR AT ONCE 
----------------------------- 
Name: ING 10: & MD SHOULD BE CALLED IMMED. IF BRTHG HAS STOPPED, ARTF RESP 
  SHOULD BE GIVEN IMMED. IN ALL CASES, ENSURE 
----------------------------- 
Name: ING 11: ADEQUATE VENTILATION AND PROVIDE RESPIRATORY PROTECTION BEFORE 
  THE PERSON RETURNS TO WORK. 
----------------------------- 
Name: SPILL PROC: REQS. HAZ CONCS IN AIR MAY BE FOUND IN LOC SPILL AREA & 
  IMMED DOWNWIND. AIR RELEASE. VAPS MAY BE  
----------------------------- 
Name: ING 13: SUPPRESSED BY USE OF WATER FOG/VAP SUPPRESSANT FOAM. DIKE & 
  CONTAIN ALL RUN-OFF WATER FOR TREATMENT AS  
----------------------------- 
Name: ING 14: HAZ WASTE. WATER RELEASE: THIS MATL IS HVR/AIR & SOL IN 
  WATER. CONTAIN CONTAM WATER BY BLDG A DIKE OF  
----------------------------- 
Name: ING 15: COMPATIBLE ABSORBS. VACUUM/PUMP MATL TO NEUT CONTR & TREAT. 
  LAND SPILL: COMPATIBLE ABSORBS: SAND, CLAY  
----------------------------- 
Name: ING 16: SOIL & COMMERCIAL ABSORBS. SPILL RESIDUERS: DISP OF PER 
  GUIDELINES UNDER WASTE DISP. THIS MATL MAY BE  
----------------------------- 
Name: ING 17: NEUT FOR DISP; YOU ARE REQUESTED TO CONT OCEAN AT 800-OLIN-911 
  BEFORE BEGINNNING ANY SUCH OPERATION. 
======================================================= 
Health Hazards Data  
======================================================= 
LD50 LC50 Mixture: NONE SPECIFIED BY MANUFACTURER. 
Route Of Entry Inds - Inhalation: YES 
Skin: YES 
Ingestion: YES 
Carcinogenicity Inds - NTP: NO 
IARC: NO 
OSHA: NO 
Effects of Exposure: ACUTE: INHAL: MIST/VAP/HYDROGEN CHLORINE GAS MAY CAUSE 
  IRRIT OF MUC MEMB & RESP TRACT W/SYMPS OF BURNING, CHOKING * COUGHING. AT 
  EXPOS CONCS >TLV, DMG MAY OCCUR TO MUC MEMB (ULCERATIONS OF NOSE & 
  THRO AT) & RESP TRACT. AT THESE HIGH CONCS, SEV BRTHG DFCLTYS MAY OCCUR 
  WHICH MAY BE DELAYED IN ONSET & MAY (EFTS OF OVEREXP) 
Explanation Of Carcinogenicity: NOT RELEVANT. 
Signs And Symptoms Of Overexposure: HLTH HAZ: BE DUE TO PULM EDEMA (FLUID IN 
  LUNG) /LARYNGEAL EDEMA/SPASM. SKIN: HYDROFLUORIC ACID MIST MAY RAPIDLY CAUSE 
  SKIN INFLAMM & BURNS. DIRECT CONT OF LIQ WILL BE CORR TO SKIN & CAN 



 

 

  CAUSE SEV IRRI T &/BURNS CHARACTERIZED BY REDNESS, SWELL & SCAB FORM. 
  POTENTIAL FOR SCARRING & ULCERATION OF CONTACTED TISS (SUP DAT) 
Medical Cond Aggravated By Exposure: RESPIRATORY AND CARDIOVASCULAR DISEASE. 
First Aid: EYES: IMMED FLUSH W/LGE AMTS OF WATER FOR AT LEAST 15 MIN, OCCAS 
  LIFTING UPPER & LOWER EYELIDS. CALL MD AT ONCE. SKIN: IMMED FLUSH W/WATER 
  FOR AT LEAST 15 MIN. CALL MD. IF CLTHG COMES IN CONT W/PROD, IT SHOULD BE REMOVED 
IMMED & LAUNDERED BEFORE REUSE. INGEST: IMMED DRINK LGE QTYS OF 
  WATER. DO NOT INDUCE VOMIT. CALL MD AT ONCE. DO NOT GIVE ANYTHING BY MOUTH IF PERS 
IS UNCON/HAVING CONVLS. 
 
======================================================= 
Handling and Disposal 
======================================================= 
Spill Release Procedures: FOR ALL TRANSPORTATION ACCIDENTS, CALL CHEMTREC AT 
  800-424-9300. REPORTABLE QUANTITY: THIS PROD IS SUBJECT TO REPORTABLE QTY 
  W/RESPECT TO HYDROFLUORIC ACID. RQ'S ARE SUBJECT TO CHANGE & REFERENCE 
  SHOU LD BE MADE TO 40 CFR 302.4 FOR CURRENT  
Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER. 
Waste Disposal Methods: CARE MUST BE TAKEN TO PVNT ENVIRON CONTAM FROM USE OF 
  MATL. THE USER HAS THE RESPONSIBILITY TO DISP OF UNUSED MATL, RESIDUES & 
  CONTRS IN COMPLIANCE W/ALL RELEVANT LOC, STATE & FED LAWS & REGS 
  REGARDIN G TREATMENT, STOR & DISP FOR HAZ & NON HAZ WASTES 
Handling And Storage Precautions: DO NOT TAKE INTERNALLY. AVOID CONT W/SKIN, 
  EYES & CLTHG. AVOID BRTHG MIST/VAP. STORE IN COOL, CLEAN, WELL-VENTED 
  AREA. DO NOT STORE >100F (>38C). 
Other Precautions: DO NOT EXPOSE TO DIRECT LIGHT. SHELF LIFE LIMITATIONS: 1 
  YEAR. GLASS/POLYETHYLENE CONTRS REC. WHEN SHIPPED W/OXIDIZERS, MUST BE 
  SEPARATED BY 18 INCHES, W/WOOD PALLETS & ABSORB MATL IN BETWEEN. 
======================================================= 
Fire and Explosion Hazard Information  
======================================================= 
Extinguishing Media: ON SMALL FIRES, USE DRY CHEMICAL OR CARBON DIOXIDE. ON 
  LARGE FIRE, USE WATER. 
Fire Fighting Procedures: WEAR NIOSH APPROVED SCBA & FULL PROTECTIVE 
  EQUIPMENT (FP N). USE WATER TO COOL CONTAINERS EXPOSED TO FIRE. 
Unusual Fire/Explosion Hazard: NOT COMBUSTIBLE BUT CONTACT WITH COMMON METALS 
  PRODUCES FLAMMABLE HYDROGEN GAS. MAY ALSO RELEASE CHLORINE GAS BY REACTION 
  WITH OXIDIZING AGENTS. 
======================================================= 
Control Measures  
======================================================= 
Respiratory Protection: NONE SPECIFIED BY MANUFACTURER.ALLY REQUIRED. IF 
  VAPORS, MISTS, OR AEROSOLS ARE GENERATED, WEAR A NIOSH APPROVED FULL 
  FACEPIECE, EQUIPPED WITH CHEMICAL CARTRIDGES APPROVED FOR HYDROGEN CHLORIDE. 
Ventilation: N/R EXHST VENT IS REC IF VAPS, MIST/AEROSOLS ARE 
  GENERATED.OTHERWISE, USE GOOD GENERAL ROOM VENTILATION. 
Protective Gloves: NEOPRENE GLOVES. 
Eye Protection: ANSI APRV CHEM SFTY GOGGS&FFACE SHLD(FPN 
Other Protective Equipment: ANSI APPRVD EMER EYEWASH & DELUGE SHOWER (FP N). 
  BOOTS, APRON.FULL IMPERMEABLE SUIT REC IF EXPOS TO LGE PORTION OF BODY. 
Work Hygienic Practices: UPON CONTACT WITH SKIN OR EYES, WASH OFF WITH WATER. 
Supplemental Safety and Health: MATLS TO AVOID: METALLIC OXIDES, MAGNESIUM, 
  OLEUM, PERCHLORIC ACID, ZINC. EFTS OF OVEREXP: ALSO EXISTS. EYE: EXPOS TO 
  MIST MAY RSLT IN IRRIT &/SEV BURNS W/PERM DMG & POSS LOSS OF SIGHT. 
  DIRECT CONT W/ LIQ WILL BE CORR TO EYE W/RSLTG SEV BURNS, POTENTIAL VISUAL 
  IMPAIRMENT/LOSS OF SIGHT. INGEST: IRRIT &/BURNS CAN  
======================================================= 
Physical/Chemical Properties  
======================================================= 
B.P. Text: >212F,100C 
M.P/F.P Text: -101F,-74C 



 

 

Vapor Pres: <210 @ 20C 
Vapor Density: 1.3 
Spec Gravity: 1.035-1.188 
PH: <1 
Evaporation Rate & Reference: APPROX 1 (WATER=1) 
Solubility in Water: COMPLETE 
Appearance and Odor: CLEAR, COLORLESS LIQUID; PUNGENT, SUFFOCATING ODOR 
Percent Volatiles by Volume: 100 
 
======================================================= 
Reactivity Data  
======================================================= 
Stability Indicator: YES 
Stability Condition To Avoid: HEAT, EXPOSURE TO SUNLIGHT. 
Materials To Avoid: ALKALINE MATLS, ALUMINUM, AMINES, CARBONATES, IRON, 
  SULFURIC ACID, HYDROXIDES, LEATHER & OTHER FABRICS, (SUP DAT) 
Hazardous Decomposition Products: FLAMM HYDROGEN GAS BY REACTION W/MANY METALS 
  (E.G. ALUMINUM). CHLORINE GAS IS RELEASED BY REACTION W/OXIDIZING AGENTS. 
Hazardous Polymerization Indicator: NO 
Conditions To Avoid Polymerization: NOT RELEVANT. 
======================================================= 
Toxicological Information  
======================================================= 
======================================================= 
Ecological Information  
======================================================= 
======================================================= 
MSDS Transport Information  
======================================================= 
======================================================= 
Regulatory Information  
======================================================= 
======================================================= 
Other Information  
======================================================= 
======================================================= 
HAZCOM Label  
======================================================= 
Product ID: HCL (MURIATIC ACID), CPE298002 
Cage: 99530 
Company Name: OLIN CORPORATION 
Street: 501 MERRITT 7 
PO Box: 4500 
City: NORWALK CT 
Zipcode: 06856-4500 
Health Emergency Phone: 800-OLIN-911; (1-800-654-6911) 
Label Required IND: Y 
Date Of Label Review: 06/23/1998 
Status Code: C 
Label Date: 06/23/1998 
Origination  
Chronic Hazard IND: Y 
Eye Protection IND: YES 
Skin Protection IND: YES 
Signal Word: DANGER 
Respiratory Protection IND: YES 
Health Hazard: Slight 
Contact Hazard: Severe 
Fire Hazard: None 
Reactivity Hazard: None 
Hazard And Precautions: ACUTE: INHAL: MIST/VAP/HCL GAS MAY CAUSE IRRIT OF 



 

 

  MUCOUS MEMB & RESP TRACT W/BURN SYMPS, CHOKE & COUGH. AT EXPOS 
  >TLV, MAY DMG MUC MEMB & RESP TRACT. AT HIGH CONC, SEV BRTHG DFCLTYS 
  WHICH MAY BE DELAY ED IN ONSET & BE DUE TO PULM EDEMA, LARYNGEAL 
  EDEMA/SPASM. SKIN: HCL ACID MIST MAY CAUSE INFLAM & BURNS. DIRECT CONT OF 
  LIQ IS CORR CAUSING SEV IRRIT &/BURNS & ULCER OF CONTACTED TISS. EYE: 
  EXPOS TO M IST MAY CAUSE IRRIT &/SEV BURNS W/PERM DMG & POSS SIGHT 
  LOSS. INGEST: IRRIT &/BURNS CAN OCCUR TO GI TRACT. CHRONIC: RPTD/PRLNG 
  EXPOS TO HI CONC MAY CAUSE DENTAL DISCOLOR & EROSION. SKIN: DERM. PERM DM 
  G. INGEST: INLIKELY BECAUSE OR ACUTE CORR ACTION. 
 
======================================================= 
Disclaimer (provided with this information by the compiling agencies): This 
  information is formulated for use by elements of the Department of Defense. 
  The United States of America in no manner whatsoever expressly or implied 
  warrants, states, or intends said information to have any application, use or 
  viability by or to any person or persons outside the Department of Defense 
  nor any person or persons contracting with any instrumentality of the United 
  States of America and disclaims all liability for such use. Any person 
  utilizing this instruction who is not a military or civilian employee of the 
  United States of America should seek competent professional advice to verify 
  and assume responsibility for the suitability of this information to their 
  particular situation regardless of similarity to a corresponding Department Of 
Defense or other government situation. 
  



 

 

NITRIC ACID 

SPEX INDUSTRIES INC -- NITRIC ACID BLANK, PLBLK-HN03 -- 6850-00N020537 
======================================================= 
MSDS Safety Information  
======================================================= 
FSC: 6850 
MSDS Date: 03/04/1988 
MSDS Num: BLRMY 
LIIN: 00N020537 
Tech Review: 08/02/1995 
Product ID: NITRIC ACID BLANK, PLBLK-HN03 
Responsible Party 
Cage: 07977 
Name: SPEX INDUSTRIES INC 
Address: 3880 PARK AVENUE 
City: EDISON NJ 08820 US 
Info Phone Number: 201-549-7144 
Emergency Phone Number: 201-549-7144 
Preparer's Name: LINDA OLCHVARY 
Review Ind: N 
======================================================= 
Contractor Summary  
======================================================= 
Cage: 07977 
Name: SPEX CERTIPREP INC 
Address: 203 NORCROSS AVE 
City: METUCHEN NJ 08840 US 
Phone: 732-549-7144 
======================================================= 
Ingredients  
======================================================= 
Cas: 7697-37-2 
RTECS #: QU5775000 
Name: NITRIC ACID  (SARA III) 
% by Wt: 5 
OSHA PEL: 2 PPM/4 STEL 
ACGIH TLV: 2 PPM/4 STEL; 9192 
EPA Rpt Qty: 1000 LBS 
DOT Rpt Qty: 1000 LBS 
Ozone Depleting Chemical: N 
======================================================= 
Health Hazards Data  
======================================================= 
LD50 LC50 Mixture: LC50:(INHALE/RAT) 224 PPM(NO2)/30M 
Route Of Entry Inds - Inhalation: YES 
Skin: YES 
Ingestion: YES 
Carcinogenicity Inds - NTP: NO 
IARC: NO 
OSHA: NO 
Effects of Exposure: CONC NITRIC ACID MAY BE FATAL IF TOO MUCH IS 
  INHALED/ABSORBED THRU SKIN.CONC NITRIC ACID VAP/MIST IS IRRITANT OF 
  EYES, MUC MEMB & SKIN.IN CONT W/EYES, PRODUCES SEVERE BURNS WHICH MAY 
  RESULT IN PERMANE NT DMG & VISUAL IMPAIRMENT.ON SKIN, LIQ/CONC VAP 
  PRODUCES IMMED, SEVERE & PENETRATING BURNS; CONC (SEE EFTS OF OVEREXP) 
Explanation Of Carcinogenicity: NOT RELEVANT 
Signs And Symptoms Of Overexposure: HLTH HAZ:SOLN CAUSES DEEP ULCERS & 
  STAINS SKIN BRIGHT YELLOW/YELLOWISH BROWN COLOR.VAP & MIST MAY ERODE 
  EXPSD TEETH W/PRLNGD EXPOS.INGEST OF LIQ WILL CAUSE IMMED PAIN & BURNS 



 

 

  OF MOUTH, ESOPHAGUS & GI  TRACT.INHAL MAY BE FATAL CAUSING SPASM,INFLAM 
  & EDEMA OF LARYNX & BRONCHI, CHEM PNEUM & PULM EDEMA. SYMP (SUPP DATA) 
Medical Cond Aggravated By Exposure: NONE SPECIFIED BY MANUFACTURER. 
First Aid: EYES: FLUSH WITH WATER FOR AT LEAST 15 MINUTES OCCASIONALLY 
  LIFTING UPPER AND LOWER EYELIDS. SKIN: REMOVE CONTAMINATED CLOTHING, 
  THEN FLUSH WITH WATER FOR AT LEAST 15 MINUTES. WASH CLOTHING THOROUGHLY  
  BEFORE REUSE. INHAL: MOVE TO FRESH AIR. IF IRRITATION CONTINUES, CALL MD 
  IMMEDIATELY. INGEST: CALL MD IMMEDIATELY (FP N). 
======================================================= 
Handling and Disposal 
======================================================= 
Spill Release Procedures: VENT AREA. DILUTE SPILL W/WATER & NEUT W/ SODA 
  ASH, LIMESTONE, ETC. WIPE UP & PUT IN A SEALED CNTNR FOR PROPER DISP. 
  WASH SPILL SITE OFF W/WATER AFTER MATL PICK UP IS COMPLETE. WEAR CHEM 
  RESISTANT GLA SSES, GLOVES & CLTHG. WEAR NIOSH/MSHA APPRVD RESP. 
Neutralizing Agent: SEE SPILL/RELEASE PROCEDURES. 
Waste Disposal Methods: CONTACT LOCAL HAZARDOUS OR CHEMICAL WASTE DISPOSAL 
  AGENCY FOR REGULATIONS. DISPOSAL MUST BE IN ACCORDANCE WITH FEDERAL, 
  STATE AND LOCAL REGULATIONS (FP N). 
Handling And Storage Precautions: CONCENTRATED NITRIC ACID WILL ATTACK 
  SOME FORMS OF PLASTICS, RUBBER AND COATINGS. STORE AT ROOM TEMPERATURE. 
  KEEP TIGHTLY SEALED WHEN NOT IN USE. 
Other Precautions: HAVE IMMEDIATE AVAILABILITY OF AN EYE WASH IN CASE OF 
  EMERGENCY. AVOID INHALATION, INGESTION AND CONTACT WITH EYES AND SKIN. 
======================================================= 
Fire and Explosion Hazard Information  
======================================================= 
Flash Point Text: NOT COMBUSTIBLE 
Extinguishing Media: APPROPRIATE TO SURROUNDING FIRE CONDITIONS. 
Fire Fighting Procedures: WEAR NIOSH/MSHA APPRVD SCBA & FULL PROT EQUIP 
  (FP N). CONC HNO3 REACTS EXPLO W/COMBUST ORG/READILY OXIDIZABLE MATLS 
  SUCH AS; ALCOHOL, WOOD, (SEE SUPP DATA) 
Unusual Fire/Explosion Hazard: CONC HNO3 IS NOT COMBUST, BUT IS STRONG 
  OXIDIZER & ITS HEAT OF RXN W/REDUCING AGENTS/COMBUST MAY CAUSE IGNIT. 
  CAN REACT W/METALS TO RELEASE FLAM HYDROGEN GAS. 
======================================================= 
Control Measures  
======================================================= 
Respiratory Protection: NIOSH/MSHA APPROVED RESPIRATOR. 
Ventilation: USE IN A CHEMICAL FUME HOOD. 
Protective Gloves: CHEMICAL RESISTANT GLOVES. 
Eye Protection: CHEM WORK GOGG/FULL LENGTH FACESHLD(FPN) 
Other Protective Equipment: CHEMICAL RESISTANT CLOTHING. EYE WASH IN CASE 
  OF EMERGENCY AND A LAB COAT. DELUGE SHOWER (FP N). 
Work Hygienic Practices: WASH CAREFULLY AFTER USE. 
Supplemental Safety and Health: FIRE FIGHT PROC:TURPENTINE/METAL POWDERS/ 
  HYDROGEN SULFIDE/ETC. MATLS TO AVOID: ALCOHOL/WOOD/TURPENTINE, METAL 
  POWDERS/HYDROGEN SULFIDE/ETC. CONT W/STRONG BASES WILL CAUSE VIOLENT 
  SPLATTERING.EFTS OF  OVEREXP:INCL BURNING SENSATION, COUGH, WHEEZING, 
  LARYNGITIS, SHORTNESS OF BREATH, HDCH, NAUS & VOMIT. 
======================================================= 
Physical/Chemical Properties  
======================================================= 
HCC: C1 
Spec Gravity: APPROXIMATELY 1 
Solubility in Water: SOLUBLE 
Appearance and Odor: TRANSPARENT WITH AN ACRID ODOR. 
======================================================= 
Reactivity Data  
======================================================= 
Stability Indicator: YES 



 

 

Stability Condition To Avoid: ELEVATED TEMPERATURES MAY CAUSE CONTAINERS 
  TO BURST AND LIBERATE TOXIC NOX. 
Materials To Avoid: CONC HNO3 IS A POWERFUL OXIDIZING AGENT. IT REACTS 
  EXPLO W/COMBUST ORG/READILY OXIDIZABLE MATLS SUCH AS; (SUPP DATA) 
Hazardous Decomposition Products: WILL RELEASE TOXIC NITROGEN OXIDE FUMES 
  AND VAPORS. 
Hazardous Polymerization Indicator: NO 
Conditions To Avoid Polymerization: NOT RELEVANT 
======================================================= 
Toxicological Information  
======================================================= 
======================================================= 
Ecological Information  
======================================================= 
======================================================= 
MSDS Transport Information  
======================================================= 
======================================================= 
Regulatory Information  
======================================================= 
======================================================= 
Other Information  
======================================================= 
======================================================= 
Transportation Information  
======================================================= 
Responsible Party Cage: 07977 
Trans ID NO: 25204 
Product ID: NITRIC ACID BLANK, PLBLK-HN03 
MSDS Prepared Date: 03/04/1988 
Review Date: 01/17/1992 
Article W/O MSDS: N 
Multiple KIT Number: 0 
Unit Of Issue: NK 
Container QTY: NK 
======================================================= 
Detail DOT Information  
======================================================= 
DOT PSN Code: KFD 
DOT Proper Shipping Name: NITRIC ACID 
DOT PSN Modifier: OTHER THAN RED FUMING, WITH NOT MORE THAN 70 PERCENT 
  NITRIC ACID 
Hazard Class: 8 
UN ID Num: UN2031 
DOT Packaging Group: II 
Label: CORROSIVE 
Special Provision: B2,B47,B53,T9,T27 
Non Bulk Pack: 158 
Bulk Pack: 242 
Max Qty Pass: FORBIDDEN 
Max Qty Cargo: 30 L 
Vessel Stow Req: D 
Water/Ship/Other Req: 44,66,89,90,110,111 
======================================================= 
Detail IMO Information  
======================================================= 
IMO PSN Code: KPF 
IMO Proper Shipping Name: NITRIC ACID 
IMO PSN Modifier: ,OTHER THAN RED FUMING,ALL CONCENTRATIONS 
IMDG Page Number: 8195 
UN Number: 2031 



 

 

UN Hazard Class: 8 
IMO Packaging Group: I/II 
Subsidiary Risk Label: - 
EMS Number: 8-03 
MED First Aid Guide NUM: 610 
======================================================= 
Detail IATA Information  
======================================================= 
IATA PSN Code: RWI 
IATA UN ID Num: 2031 
IATA Proper Shipping Name: NITRIC ACID 
IATA PSN Modifier: ,OTHER THAN RED FUMING, WITH 20% OR LESS NITRIC ACID 
IATA UN Class: 8 
IATA Label: CORROSIVE 
UN Packing Group: II 
Packing Note Passenger: 807 
Max Quant Pass: 1L 
Max Quant Cargo: 30L 
Packaging Note Cargo: 813 
======================================================= 
Detail AFI Information  
======================================================= 
AFI PSN Code: RWI 
AFI Symbols: T 
AFI Proper Shipping Name: NITRIC ACID 
AFI PSN Modifier: ,OTHER THAN RED FUMING, WITH LESS THAN 20% NITRIC ACID 
AFI Hazard Class: 8 
AFI UN ID NUM: UN2031 
AFI Packing Group: II 
AFI Label: CORROSIVE 
Back Pack Reference: A12.11 
======================================================= 
HAZCOM Label  
======================================================= 
Product ID: NITRIC ACID BLANK, PLBLK-HN03 
Cage: 07977 
Company Name: SPEX CERTIPREP INC 
Street: 203 NORCROSS AVE 
City: METUCHEN NJ 
Zipcode: 08840 US 
Health Emergency Phone: 201-549-7144 
Date Of Label Review: 10/18/1991 
Label Date: 10/18/1991 
Chronic Hazard IND: N 
Eye Protection IND: YES 
Skin Protection IND: YES 
Signal Word: DANGER 
Respiratory Protection IND: YES 
Health Hazard: Moderate 
Contact Hazard: Severe 
Fire Hazard: None 
Reactivity Hazard: None 
Hazard And Precautions: ACUTE: CORROSIVE & FATAL IF TOO MUCH IS 
  INHALED/ABSORBED THRU SKIN. CAUSES SEVERE EYE BURNS WHICH MAY RESULT IN 
  PERMANENT DMG & VISUAL IMPAIRMENT. CAUSES SKIN BURNS, DEEP ULCERS & 
  YELLOW/YELLOWISH BRO WN STAINS ON SKIN. SWALLOWING LIQ WILL CAUSE 
  IMMEDIATE PAIN & BURNS OF MOUTH, ESOPHAGUS & GI TRACT. INHAL MAY BE 
  FATAL CAUSING SPASM, INFLAM & EDEMA OF LARYNX & BRONCHI, CHEM PNEUMONIA 
  & PULM EDEMA. A VOID INHAL, INGEST & EYE/SKIN CONTACT. CHRONIC EFTS: 
  VAPOR & MIST MAY ERODE EXPOSED TEETH WITH PROLONGED EXPOSURE. 
 



 

 

 
 
 
======================================================= 
Disclaimer (provided with this information by the compiling agencies): 
  This information is formulated for use by elements of the Department of 
  Defense. The United States of America in no manner whatsoever expressly 
  or implied warrants, states, or intends said information to have any 
  application, use or viability by or to any person or persons outside the 
  Department of Defense nor any person or persons contracting with any 
  instrumentality of the United States of America and disclaims all 
  liability for such use. Any person utilizing this instruction who is not 
  a military or civilian employee of the United States of America should 
  seek competent professional advice to verify and assume responsibility 
  for the suitability of this information to their particular situation 
  regardless of similarity to a corresponding Department of Defense or 
  other government situation.



 

 

SODIUM HYDROXIDE  
MSDS Number: S4034 * * * * * Effective Date: 08/02/01 * * * * * Supercedes: 08/20/98 

 

1. Product Identification 
Synonyms: Caustic soda; lye; sodium hydroxide solid; sodium hydrate  
CAS No.: 1310-73-2  
Molecular Weight: 40.00  
Chemical Formula: NaOH  
Product Codes:  
J.T. Baker: 3718, 3721, 3722, 3723, 3728, 3734, 3736, 5045, 5565  
Mallinckrodt: 7001, 7680, 7708, 7712, 7772, 7798  

 

2. Composition/Information on Ingredients 
  Ingredient                                CAS No         Percent        Hazardous    
  ---------------------------------------   ------------   ------------   ---------    
  
  Sodium Hydroxide                          1310-73-2        99 - 100%       Yes      
  
 

3. Hazards Identification 
Emergency Overview  
--------------------------  
POISON! DANGER! CORROSIVE. MAY BE FATAL IF SWALLOWED. HARMFUL IF 
INHALED. CAUSES BURNS TO ANY AREA OF CONTACT. REACTS WITH WATER, 
ACIDS AND OTHER MATERIALS.  
 
J.T. Baker SAF-T-DATA(tm) Ratings (Provided here for your convenience)  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 3 - Severe (Poison)  
Flammability Rating: 0 - None  
Reactivity Rating: 2 - Moderate  
Contact Rating: 4 - Extreme (Corrosive)  
Lab Protective Equip: GOGGLES; LAB COAT; PROPER GLOVES  
Storage Color Code: White Stripe (Store Separately)  
-----------------------------------------------------------------------------------------------------------  
 
Potential Health Effects  
----------------------------------  
 
Inhalation:  
Severe irritant. Effects from inhalation of dust or mist vary from mild irritation to serious damage 
of the upper respiratory tract, depending on severity of exposure. Symptoms may include 
sneezing, sore throat or runny nose. Severe pneumonitis may occur.  
Ingestion:  
Corrosive! Swallowing may cause severe burns of mouth, throat, and stomach. Severe scarring of 
tissue and death may result. Symptoms may include bleeding, vomiting, diarrhea, fall in blood 



 

 

pressure. Damage may appears days after exposure.  
Skin Contact:  
Corrosive! Contact with skin can cause irritation or severe burns and scarring with greater 
exposures.  
Eye Contact:  
Corrosive! Causes irritation of eyes, and with greater exposures it can cause burns that may result 
in permanent impairment of vision, even blindness.  
Chronic Exposure:  
Prolonged contact with dilute solutions or dust has a destructive effect upon tissue.  
Aggravation of Pre-existing Conditions:  
Persons with pre-existing skin disorders or eye problems or impaired respiratory function may be 
more susceptible to the effects of the substance.  

 

4. First Aid Measures 
Inhalation:  
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Call a physician.  
Ingestion:  
DO NOT INDUCE VOMITING! Give large quantities of water or milk if available. Never give 
anything by mouth to an unconscious person. Get medical attention immediately.  
Skin Contact:  
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated 
clothing and shoes. Call a physician, immediately. Wash clothing before reuse.  
Eye Contact:  
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids 
occasionally. Get medical attention immediately.  
 
Note to Physician:  
Perform endoscopy in all cases of suspected sodium hydroxide ingestion. In cases of severe 
esophageal corrosion, the use of therapeutic doses of steroids should be considered. General 
supportive measures with continual monitoring of gas exchange, acid-base balance, electrolytes, 
and fluid intake are also required.  

 

5. Fire Fighting Measures 
Fire:  
Not considered to be a fire hazard. Hot or molten material can react violently with water. 
Can react with certain metals, such as aluminum, to generate flammable hydrogen gas.  
Explosion:  
Not considered to be an explosion hazard.  
Fire Extinguishing Media:  
Use any means suitable for extinguishing surrounding fire. Adding water to caustic solution 
generates large amounts of heat.  
Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing 
apparatus with full facepiece operated in the pressure demand or other positive pressure mode.  

 



 

 

6. Accidental Release Measures 
Ventilate area of leak or spill. Keep unnecessary and unprotected people away from area of spill. 
Wear appropriate personal protective equipment as specified in Section 8. Spills: Pick up and 
place in a suitable container for reclamation or disposal, using a method that does not generate 
dust. Do not flush caustic residues to the sewer. Residues from spills can be diluted with water, 
neutralized with dilute acid such as acetic, hydrochloric or sulfuric. Absorb neutralized caustic 
residue on clay, vermiculite or other inert substance and package in a suitable container for 
disposal. 
US Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of 
reportable quantities. The toll free number for the US Coast Guard National Response Center is 
(800) 424-8802. 
 

 

7. Handling and Storage 
Keep in a tightly closed container. Protect from physical damage. Store in a cool, dry, ventilated 
area away from sources of heat, moisture and incompatibilities. Always add the caustic to water 
while stirring; never the reverse. Containers of this material may be hazardous when empty since 
they retain product residues (dust, solids); observe all warnings and precautions listed for the 
product. Do not store with aluminum or magnesium. Do not mix with acids or organic materials.  

 

8. Exposure Controls/Personal Protection 
Airborne Exposure Limits:  
- OSHA Permissible Exposure Limit (PEL): 
2 mg/m3 Ceiling 
- ACGIH Threshold Limit Value (TLV): 
2 mg/m3 Ceiling  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures below the 
Airborne Exposure Limits. Local exhaust ventilation is generally preferred because it can control 
the emissions of the contaminant at its source, preventing dispersion of it into the general work 
area. Please refer to the ACGIH document, Industrial Ventilation, A Manual of Recommended 
Practices, most recent edition, for details.  
Personal Respirators (NIOSH Approved):  
If the exposure limit is exceeded and engineering controls are not feasible, a half facepiece 
particulate respirator (NIOSH type N95 or better filters) may be worn for up to ten times the 
exposure limit or the maximum use concentration specified by the appropriate regulatory agency 
or respirator supplier, whichever is lowest.. A full-face piece particulate respirator (NIOSH type 
N100 filters) may be worn up to 50 times the exposure limit, or the maximum use concentration 
specified by the appropriate regulatory agency, or respirator supplier, whichever is lowest. If oil 
particles (e.g. lubricants, cutting fluids, glycerine, etc.) are present, use a NIOSH type R or P filter. 
For emergencies or instances where the exposure levels are not known, use a full-facepiece 
positive-pressure, air-supplied respirator. WARNING: Air-purifying respirators do not protect 
workers in oxygen-deficient atmospheres.  
Skin Protection:  
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as 
appropriate, to prevent skin contact.  
Eye Protection:  



 

 

Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye 
wash fountain and quick-drench facilities in work area.  

 

9. Physical and Chemical Properties 
Appearance:  
White, deliquescent pellets or flakes.  
Odor:  
Odorless.  
Solubility:  
111 g/100 g of water.  
Specific Gravity:  
2.13  
pH:  
13 - 14 (0.5% soln.)  
% Volatiles by volume @ 21C (70F):  
0  
Boiling Point:  
1390C (2534F)  
Melting Point:  
318C (604F)  
Vapor Density (Air=1):  
> 1.0  
Vapor Pressure (mm Hg):  
Negligible.  
Evaporation Rate (BuAc=1):  
No information found.  

 

10. Stability and Reactivity 
Stability:  
Stable under ordinary conditions of use and storage. Very hygroscopic. Can slowly pick up 
moisture from air and react with carbon dioxide from air to form sodium carbonate.  
Hazardous Decomposition Products:  
Sodium oxide. Decomposition by reaction with certain metals releases flammable and explosive 
hydrogen gas.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
Sodium hydroxide in contact with acids and organic halogen compounds, especially 
trichloroethylene, may causes violent reactions. Contact with nitromethane and other similar nitro 
compounds causes formation of shock-sensitive salts. Contact with metals such as aluminum, 
magnesium, tin, and zinc cause formation of flammable hydrogen gas. Sodium hydroxide, even in 
fairly dilute solution, reacts readily with various sugars to produce carbon monoxide. Precautions 
should be taken including monitoring the tank atmosphere for carbon monoxide to ensure safety of 
personnel before vessel entry.  
Conditions to Avoid:  
Moisture, dusting and incompatibles.  

 



 

 

11. Toxicological Information 
 
Irritation data: skin, rabbit: 500 mg/24H severe; eye rabbit: 50 ug/24H severe; investigated as a 
mutagen.  

  --------\Cancer Lists\------------------------------------------------------ 
                                         ---NTP Carcinogen--- 
  Ingredient                             Known    Anticipated    IARC Category 
  ------------------------------------   -----    -----------    ------------- 
  Sodium Hydroxide (1310-73-2)            No          No            None 
 

12. Ecological Information 
Environmental Fate:  
No information found.  
Environmental Toxicity:  
No information found.  

 

13. Disposal Considerations 
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and 
sent to a RCRA approved waste facility. Processing, use or contamination of this product may 
change the waste management options. State and local disposal regulations may differ from 
federal disposal regulations. Dispose of container and unused contents in accordance with federal, 
state and local requirements.  

 

14. Transport Information 
Domestic (Land, D.O.T.)  
-----------------------  
Proper Shipping Name: SODIUM HYDROXIDE, SOLID  
Hazard Class: 8  
UN/NA: UN1823  
Packing Group: II  
Information reported for product/size: 300LB  
 
International (Water, I.M.O.)  
-----------------------------  
Proper Shipping Name: SODIUM HYDROXIDE, SOLID  
Hazard Class: 8  
UN/NA: UN1823  
Packing Group: II  
Information reported for product/size: 300LB  
 

 

15. Regulatory Information 
  --------\Chemical Inventory Status - Part 1\--------------------------------- 
  Ingredient                                       TSCA  EC   Japan  Australia 



 

 

  -----------------------------------------------  ----  ---  -----  --------- 
  Sodium Hydroxide (1310-73-2)                      Yes  Yes   Yes      Yes       
  
  --------\Chemical Inventory Status - Part 2\--------------------------------- 
                                                          --Canada-- 
  Ingredient                                       Korea  DSL   NDSL  Phil. 
  -----------------------------------------------  -----  ---   ----  ----- 
  Sodium Hydroxide (1310-73-2)                      Yes   Yes   No     Yes          
  
  --------\Federal, State & International Regulations - Part 1\---------------- 
                                             -SARA 302-    ------SARA 313------ 
  Ingredient                                 RQ    TPQ     List  Chemical Catg. 
  -----------------------------------------  ---   -----   ----  -------------- 
  Sodium Hydroxide (1310-73-2)               No    No      No         No 
  
  --------\Federal, State & International Regulations - Part 2\---------------- 
                                                        -RCRA-    -TSCA- 
  Ingredient                                 CERCLA     261.33     8(d)  
  -----------------------------------------  ------     ------    ------ 
  Sodium Hydroxide (1310-73-2)               1000       No         No        
  
  
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No 
SARA 311/312:  Acute: Yes      Chronic: No   Fire: No  Pressure: No 
Reactivity: Yes         (Pure / Solid)   

 
 
Australian Hazchem Code: 2R  
Poison Schedule: S6  
WHMIS:  
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR.  

 

16. Other Information 
NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 1  
Label Hazard Warning:  
POISON! DANGER! CORROSIVE. MAY BE FATAL IF SWALLOWED. HARMFUL IF 
INHALED. CAUSES BURNS TO ANY AREA OF CONTACT. REACTS WITH WATER, 
ACIDS AND OTHER MATERIALS.  
Label Precautions:  
Do not get in eyes, on skin, or on clothing. 
Do not breathe dust. 
Keep container closed. 
Use only with adequate ventilation. 
Wash thoroughly after handling.  
Label First Aid:  
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. In case of contact, immediately flush eyes or skin 
with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. 
Wash clothing before reuse. If inhaled, remove to fresh air. If not breathing give artificial 
respiration. If breathing is difficult, give oxygen. In all cases get medical attention immediately.  
Product Use:  
Laboratory Reagent.  



 

 

Revision Information:  
MSDS Section(s) changed since last revision of document include: 8.  
Disclaimer:  
*******************************************************************************
*****************  
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes 
no representation as to its comprehensiveness or accuracy. This document is intended only 
as a guide to the appropriate precautionary handling of the material by a properly trained 
person using this product. Individuals receiving the information must exercise their 
independent judgment in determining its appropriateness for a particular purpose. 
MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR 
WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT 
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH 
HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. 
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE 
FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 
INFORMATION.  
*******************************************************************************
*****************  
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)  

 



 

 

MSDS Number: S8236 * * * * * Effective Date: 05/08/03 * * * * * Supercedes: 09/14/00 

SULFURIC ACID, < 10%  
 

1. Product Identification 
Synonyms: Sulfuric acid solution; Sulfuric Acid Volumetric Solutions 2.0 Normal and below  
CAS No.: 7664-93-9  
Molecular Weight: 98.07  
Chemical Formula: H2SO4 in H2O  
Product Codes:  
J.T. Baker: 4699, 4703, 4704, 5640, 5641, 5642, 5690, 5692, 5693, 5694  
Mallinckrodt: 6843, 7610, H366, H372, H381, H389, H392, H641  

 

2. Composition/Information on Ingredients 
  Ingredient                                CAS No         Percent        Hazardous  
  ---------------------------------------   ------------   ------------   ---------    
  
  Sulfuric Acid                             7664-93-9        0.1 - 10%       Yes      
  Water                                     7732-18-5        90 - 99%        No      
  
 

3. Hazards Identification 
Emergency Overview  
--------------------------  
DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL BODY 
TISSUE. MAY BE FATAL IF SWALLOWED OR CONTACTED WITH SKIN. 
HARMFUL IF INHALED. AFFECTS TEETH. CANCER HAZARD. STRONG 
INORGANIC ACID MISTS CONTAINING SULFURIC ACID CAN CAUSE CANCER. 
Risk of cancer depends on duration and level of exposure.  
 
J.T. Baker SAF-T-DATA(tm) Ratings (Provided here for your convenience)  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 2 - Moderate  
Flammability Rating: 0 - None  
Reactivity Rating: 1 - Slight  
Contact Rating: 3 - Severe (Corrosive)  
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER 
GLOVES  
Storage Color Code: White (Corrosive)  
-----------------------------------------------------------------------------------------------------------  
 
Potential Health Effects  
----------------------------------  
 
Inhalation:  
Corrosive. Effects should be less severe than from exposure to higher concentrations of sulfuric 
acid. Symptoms may include irritation of the nose and throat, labored breathing, as well as lung 



 

 

edema, damage to the mucous membranes and upper respiratory tract.  
Ingestion:  
Corrosive. Effects should be less severe than from exposure to higher concentrations of sulfuric 
acid. Symptoms may include severe burns of the mouth, throat, and stomach. Circulatory collapse 
with clammy skin, weak and rapid pulse, shallow respirations, and scanty urine may follow 
ingestion or skin contact. Circulatory shock is often the immediate cause of death. May cause sore 
throat, vomiting, diarrhea.  
Skin Contact:  
Corrosive. Effects should be less severe than from exposure to higher concentrations of sulfuric 
acid. Symptoms may include redness, pain, and burns to the skin. Circulatory collapse with 
clammy skin, weak and rapid pulse, shallow respirations, and scanty urine may follow ingestion or 
skin contact. Circulatory shock is often the immediate cause of death.  
Eye Contact:  
Corrosive. Effects should be less severe than from exposure to higher concentrations of sulfuric 
acid. Symptoms may include blurred vision, redness, pain, and burns to eye tissue. Concentrated 
solutions can cause blindness.  
Chronic Exposure:  
Long term exposure to mist or vapors may cause damage to teeth. Chronic exposure to mists 
containing sulfuric acid is a cancer hazard.  
Aggravation of Pre-existing Conditions:  
Persons with pre-existing skin disorders or eye problems or impaired respiratory function may be 
more susceptible to the effects of the substance.  

 

4. First Aid Measures 
First aid procedures given apply to concentrated solutions. Exposures to dilute solutions may not 
require these extensive first aid procedures.  
Inhalation:  
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Call a physician immediately.  
Ingestion:  
DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to 
an unconscious person. Call a physician immediately.  
Skin Contact:  
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while 
removing contaminated clothing and shoes. Wash clothing before reuse. Excess acid on skin can 
be neutralized with a 2% solution of bicarbonate of soda. Call a physician immediately.  
Eye Contact:  
Immediately flush eyes with gentle but large stream of water for at least 15 minutes, lifting lower 
and upper eyelids occasionally. Call a physician immediately.  

 

5. Fire Fighting Measures 
Fire:  
Not combustible, but substance is a strong oxidizer and its heat of reaction with reducing agents or 
combustibles may cause ignition.  
Explosion:  
Contact with most metals causes formation of flammable and explosive hydrogen gas.  
Fire Extinguishing Media:  
Dry chemical, foam, water or carbon dioxide. Concentrated solutions are water reactive.  



 

 

Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing 
apparatus with full facepiece operated in the pressure demand or other positive pressure mode. 
Structural firefighter's protective clothing is ineffective for fires involving this material. Stay away 
from sealed containers.  

 

6. Accidental Release Measures 
Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in 
Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering. 
Contain and recover liquid when possible. Neutralize with alkaline material (soda ash, lime), then 
absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste 
container. Do not use combustible materials, such as saw dust. Do not flush to sewer! US 
Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of 
reportable quantities. The toll free number for the US Coast Guard National Response Center is 
(800) 424-8802. 
 
 
J. T. Baker NEUTRASORB® or TEAM® 'Low Na+' acid neutralizers are recommended for spills 
of this product.  

 

7. Handling and Storage 
Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage. Protect 
from physical damage. Keep out of direct sunlight and away from heat and incompatible materials. 
Do not wash out container and use it for other purposes. When diluting, always add the acid to 
water; never add water to the acid. When opening metal containers, use non-sparking tools 
because of the possibility of hydrogen gas being present. Protect from freezing. Containers of this 
material may be hazardous when empty since they retain product residues (vapors, liquid); observe 
all warnings and precautions listed for the product.  

 

8. Exposure Controls/Personal Protection 
Airborne Exposure Limits:  
For Sulfuric Acid:  
- OSHA Permissible Exposure Limit (PEL) - 
1 mg/m3 (TWA) 
- ACGIH Threshold Limit Value (TLV) - 
1 mg/m3(TWA), 3 mg/m3 (STEL), A2 - suspected human carcinogen for sulfuric acid contained 
in strong inorganic acid mists.  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures below the 
Airborne Exposure Limits. Local exhaust ventilation is generally preferred because it can control 
the emissions of the contaminant at its source, preventing dispersion of it into the general work 
area. Please refer to the ACGIH document, Industrial Ventilation, A Manual of Recommended 
Practices, most recent edition, for details.  
Personal Respirators (NIOSH Approved):  
If the exposure limit is exceeded and engineering controls are not feasible, a full facepiece 
respirator with an acid gas cartridge and particulate filter (NIOSH type N100 filter) may be worn 



 

 

up to 50 times the exposure limit, or the maximum use concentration specified by the appropriate 
regulatory agency or respirator supplier, whichever is lowest. If oil particles (e.g. lubricants, 
cutting fluids, glycerine, etc.) are present, use a NIOSH type R or P particulate filter. For 
emergencies or instances where the exposure levels are not known, use a full-facepiece positive-
pressure, air-supplied respirator. WARNING: Air purifying respirators do not protect workers in 
oxygen-deficient atmospheres. Where respirators are required, you must have a written program 
covering the basic requirements in the OSHA respirator standard. These include training, fit 
testing, medical approval, cleaning, maintenance, cartridge change schedules, etc. See 
29CFR1910.134 for details.  
Skin Protection:  
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as 
appropriate, to prevent skin contact.  
Eye Protection:  
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye 
wash fountain and quick-drench facilities in work area.  

 

9. Physical and Chemical Properties 
Appearance:  
Clear, colorless solution.  
Odor:  
Odorless.  
Solubility:  
Miscible in water.  
Specific Gravity:  
ca. 1.0 (0.1%), 1.07 (10%)  
pH:  
1 N solution (ca. 5% w/w) = 0.3; 0.1 N solution (ca. 0.5% w/w) = 1.2; 0.01 N solution (ca. 0.05% 
w/w) = 2.1.  
% Volatiles by volume @ 21C (70F):  
> 95  
Boiling Point:  
No information found.  
Melting Point:  
3C (100%), -32C (93%), -38C (78%), -64C (65%).  
Vapor Density (Air=1):  
No information found.  
Vapor Pressure (mm Hg):  
No information found.  
Evaporation Rate (BuAc=1):  
No information found.  

 

10. Stability and Reactivity 
Stability:  
Stable under ordinary conditions of use and storage.  
Hazardous Decomposition Products:  
(The following information applies to concentrated solutions). Toxic fumes of oxides of sulfur 
when heated to decomposition. Will react with water or steam to produce toxic and corrosive 
fumes. Reacts with carbonates to generate carbon dioxide gas, and with cyanides and sulfides to 



 

 

form poisonous hydrogen cyanide and hydrogen sulfide respectively.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
Potassium chlorate, potassium perchlorate, potassium permanganate, sodium, lithium, bases, 
organic material, halogens, metal acetylides, oxides and hydrides, metals (yields hydrogen gas), 
strong oxidizing and reducing agents and many other reactive substances.  
Conditions to Avoid:  
Heat, incompatibles.  

 

11. Toxicological Information 
Toxicological Data:  
Oral rat LD50: 2140 mg/kg; inhalation rat LC50: 510 mg/m3/2H; standard Draize, eye rabbit, 250 
ug (severe); investigated as a tumorigen, mutagen, reproductive effector.  
Carcinogenicity:  
Cancer Status: The International Agency for Research on Cancer (IARC) has classified "strong 
inorganic acid mists containing sulfuric acid" as a known human carcinogen, (IARC category 1). 
This classification applies only to mists containing sulfuric acid and not to sulfuric acid or sulfuric 
acid solutions.  

  --------\Cancer Lists\------------------------------------------------------ 
                                         ---NTP Carcinogen--- 
  Ingredient                             Known    Anticipated    IARC Category 
  ------------------------------------   -----    -----------    ------------- 
  Sulfuric Acid (7664-93-9)               No          No            None 
  Water (7732-18-5)                       No          No            None 
 

12. Ecological Information 
Environmental Fate:  
When released into the soil, this material may leach into groundwater. When released into the air, 
this material may be removed from the atmosphere to a moderate extent by wet deposition. When 
released into the air, this material may be removed from the atmosphere to a moderate extent by 
dry deposition.  
Environmental Toxicity:  
LC50 Flounder 100 to 330 mg/l/48 hr aerated water/Conditions of bioassay not specified; LC50 
Shrimp 80 to 90 mg/l/48 hr aerated water /Conditions of bioassay not specified; LC50 Prawn 42.5 
ppm/48 hr salt water /Conditions of bioassay not specified. 
This material may be toxic to aquatic life.  

 

13. Disposal Considerations 
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and 
sent to a RCRA approved incinerator or disposed in a RCRA approved waste facility. Processing, 
use or contamination of this product may change the waste management options. State and local 
disposal regulations may differ from federal disposal regulations. Dispose of container and unused 
contents in accordance with federal, state and local requirements.  

 



 

 

14. Transport Information 
Domestic (Land, D.O.T.)  
-----------------------  
Proper Shipping Name: SULFURIC ACID (WITH NOT MORE THAN 51% ACID)  
Hazard Class: 8  
UN/NA: UN2796  
Packing Group: II  
Information reported for product/size: 20L  
 
International (Water, I.M.O.)  
-----------------------------  
Proper Shipping Name: SULPHURIC ACID (WITH NOT MORE THAN 51% ACID)  
Hazard Class: 8  
UN/NA: UN2796  
Packing Group: II  
Information reported for product/size: 20L  
 

 

15. Regulatory Information 
  --------\Chemical Inventory Status - Part 1\--------------------------------- 
  Ingredient                                       TSCA  EC   Japan  Australia 
  -----------------------------------------------  ----  ---  -----  --------- 
  Sulfuric Acid (7664-93-9)                         Yes  Yes   Yes      Yes          
  Water (7732-18-5)                                 Yes  Yes   Yes      Yes      
  
  --------\Chemical Inventory Status - Part 2\--------------------------------- 
                                                          --Canada-- 
  Ingredient                                       Korea  DSL   NDSL  Phil. 
  -----------------------------------------------  -----  ---   ----  ----- 
  Sulfuric Acid (7664-93-9)                         Yes   Yes   No     Yes       
  Water (7732-18-5)                                 Yes   Yes   No     Yes 
  
  --------\Federal, State & International Regulations - Part 1\---------------- 
                                             -SARA 302-    ------SARA 313------ 
  Ingredient                                 RQ    TPQ     List  Chemical Catg. 
  -----------------------------------------  ---   -----   ----  -------------- 
  Sulfuric Acid (7664-93-9)                  1000  1000    Yes        No 
  Water (7732-18-5)                          No    No      No         No 
  
  --------\Federal, State & International Regulations - Part 2\---------------- 
                                                        -RCRA-    -TSCA- 
  Ingredient                                 CERCLA     261.33     8(d)  
  -----------------------------------------  ------     ------    ------ 
  Sulfuric Acid (7664-93-9)                  1000       No         No     
  Water (7732-18-5)                          No         No         No                  
  
  
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  Yes 
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: No  Pressure: No 
Reactivity: No          (Pure / Liquid) 

 
 
Australian Hazchem Code: 2R  



 

 

Poison Schedule: None allocated.  
WHMIS:  
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR.  

 

16. Other Information 
NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0  
Label Hazard Warning:  
DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL BODY 
TISSUE. MAY BE FATAL IF SWALLOWED OR CONTACTED WITH SKIN. HARMFUL IF 
INHALED. AFFECTS TEETH. CANCER HAZARD. STRONG INORGANIC ACID MISTS 
CONTAINING SULFURIC ACID CAN CAUSE CANCER. Risk of cancer depends on duration 
and level of exposure.  
Label Precautions:  
Do not get in eyes, on skin, or on clothing. 
Do not breathe mist. 
Keep container closed. 
Use only with adequate ventilation. 
Wash thoroughly after handling.  
Label First Aid:  
In all cases call a physician immediately. In case of contact, immediately flush eyes or skin with 
plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash 
clothing before re-use. Excess acid on skin can be neutralized with a 2% bicarbonate of soda 
solution. If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never 
give anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not breathing, 
give artificial respiration. If breathing is difficult, give oxygen.  
Product Use:  
Laboratory Reagent.  
Revision Information:  
No Changes.  
Disclaimer:  
*******************************************************************************
*****************  
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes 
no representation as to its comprehensiveness or accuracy. This document is intended only 
as a guide to the appropriate precautionary handling of the material by a properly trained 
person using this product. Individuals receiving the information must exercise their 
independent judgment in determining its appropriateness for a particular purpose. 
MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR 
WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT 
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH 
HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. 
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE 
FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 
INFORMATION.  
*******************************************************************************
*****************  
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MSDS Number: I8840 * * * * * Effective Date: 09/08/09 * * * * * Supercedes: 05/04/07  
 



 

 

 
 

ISOPROPYL ALCOHOL (90 - 100%)  
 

1. Product Identification 
Synonyms: 2-Propanol; sec-propyl alcohol; isopropanol; sec-propanol; dimethylcarbinol  
CAS No.: 67-63-0  
Molecular Weight: 60.10  
Chemical Formula: (CH3)2 CHOH  
Product Codes:  
J.T. Baker: 0562, 5082, 9037, 9080, U298  
Mallinckrodt: 0562, 3027, 3031, 3032, 3035, 3037, 3043, 4359, 6569, H604, H982, V555, V566, V681  

 

2. Composition/Information on Ingredients 
 
  Ingredient                                CAS No         Percent        Hazardous    
  ---------------------------------------   ------------   ------------   ---------    
  
  Isopropyl Alcohol                         67-63-0          90 - 100%       Yes     
  Water                                     7732-18-5         0 - 10%        No     
  

 

3. Hazards Identification 
Emergency Overview  
--------------------------  
WARNING! FLAMMABLE LIQUID AND VAPOR. HARMFUL IF SWALLOWED OR 
INHALED. CAUSES IRRITATION TO EYES AND RESPIRATORY TRACT. AFFECTS 
CENTRAL NERVOUS SYSTEM. MAY BE HARMFUL IF ABSORBED THROUGH SKIN. MAY 
CAUSE IRRITATION TO SKIN.  
 
SAF-T-DATA(tm) Ratings (Provided here for your convenience)  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 2 - Moderate  
Flammability Rating: 3 - Severe (Flammable)  
Reactivity Rating: 2 - Moderate  
Contact Rating: 3 - Severe  



 

 

Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER 
GLOVES; CLASS B EXTINGUISHER  
Storage Color Code: Red (Flammable)  
-----------------------------------------------------------------------------------------------------------  
 
Potential Health Effects  
----------------------------------  
 
Inhalation:  
Inhalation of vapors irritates the respiratory tract. Exposure to high concentrations has a narcotic effect, 
producing symptoms of dizziness, drowsiness, headache, staggering, unconsciousness and possibly death.  
Ingestion:  
Can cause drowsiness, unconsciousness, and death. Gastrointestinal pain, cramps, nausea, vomiting, and 
diarrhea may also result. The single lethal dose for a human adult = about 250 mls (8 ounces).  
Skin Contact:  
May cause irritation with redness and pain. May be absorbed through the skin with possible systemic 
effects.  
Eye Contact:  
Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye damage.  
Chronic Exposure:  
Chronic exposure may cause skin effects.  
Aggravation of Pre-existing Conditions:  
Persons with pre-existing skin disorders or impaired liver, kidney, or pulmonary function may be more 
susceptible to the effects of this agent.  

 

4. First Aid Measures 
Inhalation:  
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get 
medical attention.  
Ingestion:  
Give large amounts of water to drink. Never give anything by mouth to an unconscious person. Get 
medical attention.  
Skin Contact:  
Immediately flush skin with plenty of water for at least 15 minutes. Call a physician if irritation develops.  
Eye Contact:  
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids 
occasionally. Get medical attention immediately.  

 

5. Fire Fighting Measures 
Fire:  
Flash point: 12C (54F) CC 
Autoignition temperature: 399C (750F) 
Flammable limits in air % by volume:  
lel: 2.0; uel: 12.7 
Listed fire data is for Pure Isopropyl Alcohol.  
Explosion:  
Above flash point, vapor-air mixtures are explosive within flammable limits noted above. Contact with 
strong oxidizers may cause fire or explosion. Vapors can flow along surfaces to distant ignition source 
and flash back. Sensitive to static discharge.  



 

 

Fire Extinguishing Media:  
Water spray, dry chemical, alcohol foam, or carbon dioxide. Water spray may be used to keep fire 
exposed containers cool, dilute spills to nonflammable mixtures, protect personnel attempting to stop leak 
and disperse vapors.  
Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing 
apparatus with full facepiece operated in the pressure demand or other positive pressure mode.  

 

6. Accidental Release Measures 
Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective 
equipment as specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel 
from entering. Contain and recover liquid when possible. Use non-sparking tools and equipment. Collect 
liquid in an appropriate container or absorb with an inert material (e. g., vermiculite, dry sand, earth), and 
place in a chemical waste container. Do not use combustible materials, such as saw dust. Do not flush to 
sewer! If a leak or spill has not ignited, use water spray to disperse the vapors, to protect personnel 
attempting to stop leak, and to flush spills away from exposures. 
 
 
J. T. Baker SOLUSORB® solvent adsorbent is recommended for spills of this product.  

 

7. Handling and Storage 
Protect against physical damage. Store in a cool, dry well-ventilated location, away from any area where 
the fire hazard may be acute. Outside or detached storage is preferred. Separate from incompatibles. 
Containers should be bonded and grounded for transfers to avoid static sparks. Storage and use areas 
should be No Smoking areas. Use non-sparking type tools and equipment, including explosion proof 
ventilation. Containers of this material may be hazardous when empty since they retain product residues 
(vapors, liquid); observe all warnings and precautions listed for the product. Small quantities of peroxides 
can form on prolonged storage. Exposure to light and/or air significantly increases the rate of peroxide 
formation. If evaporated to a residue, the mixture of peroxides and isopropanol may explode when 
exposed to heat or shock.  

 

8. Exposure Controls/Personal Protection 
Airborne Exposure Limits:  
For Isopropyl Alcohol (2-Propanol): 
-OSHA Permissible Exposure Limit (PEL): 400 ppm (TWA) 
-ACGIH Threshold Limit Value (TLV): 
200 ppm (TWA), 400 ppm (STEL), A4 - not classifiable as a human carcinogen.  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures below the 
Airborne Exposure Limits. Local exhaust ventilation is generally preferred because it can control the 
emissions of the contaminant at its source, preventing dispersion of it into the general work area. Please 
refer to the ACGIH document, Industrial Ventilation, A Manual of Recommended Practices, most recent 
edition, for details.  
Personal Respirators (NIOSH Approved):  
If the exposure limit is exceeded, a full facepiece respirator with organic vapor cartridge may be worn up 
to 50 times the exposure limit or the maximum use concentration specified by the appropriate regulatory 
agency or respirator supplier, whichever is lowest. For emergencies or instances where the exposure 



 

 

levels are not known, use a full-facepiece positive-pressure, air-supplied respirator. WARNING: Air 
purifying respirators do not protect workers in oxygen-deficient atmospheres.  
Skin Protection:  
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, 
to prevent skin contact. Neoprene and nitrile rubber are recommended materials.  
Eye Protection:  
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash 
fountain and quick-drench facilities in work area.  

 

9. Physical and Chemical Properties 
Appearance:  
Clear, colorless liquid.  
Odor:  
Rubbing alcohol.  
Solubility:  
Miscible in water.  
Specific Gravity:  
0.79 @ 20C/4C  
pH:  
No information found.  
% Volatiles by volume @ 21C (70F):  
100  
Boiling Point:  
82C (180F)  
Melting Point:  
-89C (-128F)  
Vapor Density (Air=1):  
2.1  
Vapor Pressure (mm Hg):  
44 @ 25C (77F)  
Evaporation Rate (BuAc=1):  
2.83  

 

10. Stability and Reactivity 
Stability:  
Stable under ordinary conditions of use and storage. Heat and sunlight can contribute to instability.  
Hazardous Decomposition Products:  
Carbon dioxide and carbon monoxide may form when heated to decomposition.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
Heat, flame, strong oxidizers, acetaldehyde, acids, chlorine, ethylene oxide, hydrogen-palladium 
combination, hydrogen peroxide-sulfuric acid combination, potassium tert-butoxide, hypochlorous acid, 
isocyanates, nitroform, phosgene, aluminum, oleum and perchloric acid.  
Conditions to Avoid:  
Heat, flames, ignition sources and incompatibles.  

 



 

 

11. Toxicological Information 
 
Oral rat LD50: 5045 mg/kg; skin rabbit LD50: 12.8 gm/kg; inhalation rat LC50: 16,000 ppm/8-hour; 
investigated as a tumorigen, mutagen, reproductive effector.  
  --------\Cancer Lists\------------------------------------------------------ 
                                         ---NTP Carcinogen--- 
  Ingredient                             Known    Anticipated    IARC Category 
  ------------------------------------   -----    -----------    ------------- 
  Isopropyl Alcohol (67-63-0)             No          No              3 
  Water (7732-18-5)                       No          No            None 

 

12. Ecological Information 
Environmental Fate:  
When released into the soil, this material is expected to quickly evaporate. When released into the soil, 
this material may leach into groundwater. When released into the soil, this material may biodegrade to a 
moderate extent. When released to water, this material is expected to quickly evaporate. When released 
into the water, this material is expected to have a half-life between 1 and 10 days. When released into 
water, this material may biodegrade to a moderate extent. This material is not expected to significantly 
bioaccumulate. When released into the air, this material is expected to be readily degraded by reaction 
with photochemically produced hydroxyl radicals. When released into the air, this material is expected to 
have a half-life between 1 and 10 days. When released into the air, this material may be removed from the 
atmosphere to a moderate extent by wet deposition.  
Environmental Toxicity:  
The LC50/96-hour values for fish are over 100 mg/l. This material is not expected to be toxic to aquatic 
life.  

 

13. Disposal Considerations 
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a 
RCRA approved incinerator or disposed in a RCRA approved waste facility. Processing, use or 
contamination of this product may change the waste management options. State and local disposal 
regulations may differ from federal disposal regulations. Dispose of container and unused contents in 
accordance with federal, state and local requirements.  

 

14. Transport Information 
Domestic (Land, D.O.T.)  
-----------------------  
Proper Shipping Name: ISOPROPANOL  
Hazard Class: 3  
UN/NA: UN1219  
Packing Group: II  
Information reported for product/size: 200L  
 
International (Water, I.M.O.)  
-----------------------------  
Proper Shipping Name: ISOPROPANOL  
Hazard Class: 3  
UN/NA: UN1219  



 

 

Packing Group: II  
Information reported for product/size: 200L  

 

15. Regulatory Information 
  --------\Chemical Inventory Status - Part 1\--------------------------------- 
  Ingredient                                       TSCA  EC   Japan  Australia 
  -----------------------------------------------  ----  ---  -----  --------- 
  Isopropyl Alcohol (67-63-0)                       Yes  Yes   Yes      Yes      
Water (7732-18-5)                                 Yes  Yes   Yes      Yes             
  
  --------\Chemical Inventory Status - Part 2\--------------------------------- 
                                                          --Canada-- 
  Ingredient                                       Korea  DSL   NDSL  Phil. 
  -----------------------------------------------  -----  ---   ----  ----- 
  Isopropyl Alcohol (67-63-0)                       Yes   Yes   No     Yes         
  Water (7732-18-5)                                 Yes   Yes   No     Yes 
  
  --------\Federal, State & International Regulations - Part 1\---------------- 
                                             -SARA 302-    ------SARA 313------ 
  Ingredient                                 RQ    TPQ     List  Chemical Catg. 
  -----------------------------------------  ---   -----   ----  -------------- 
  Isopropyl Alcohol (67-63-0)                No    No      Yes        No 
  Water (7732-18-5)                          No    No      No         No 
  
  --------\Federal, State & International Regulations - Part 2\---------------- 
                                                        -RCRA-    -TSCA- 
  Ingredient                                 CERCLA     261.33     8(d)  
  -----------------------------------------  ------     ------    ------ 
  Isopropyl Alcohol (67-63-0)                No         No         No       
  Water (7732-18-5)                          No         No         No               
  
  
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  Yes 
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: Yes Pressure: No 
Reactivity: No          (Mixture / Liquid) 
 
 
Australian Hazchem Code: 2[S]2  
Poison Schedule: None allocated.  
WHMIS:  
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations 
(CPR) and the MSDS contains all of the information required by the CPR.  

 

16. Other Information 
NFPA Ratings: Health: 1 Flammability: 3 Reactivity: 0  
Label Hazard Warning:  
WARNING! FLAMMABLE LIQUID AND VAPOR. HARMFUL IF SWALLOWED OR INHALED. 
CAUSES IRRITATION TO EYES AND RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS 
SYSTEM. MAY BE HARMFUL IF ABSORBED THROUGH SKIN. MAY CAUSE IRRITATION TO 
SKIN.  
Label Precautions:  
Keep away from heat, sparks and flame. 
Keep container closed. 



 

 

Use only with adequate ventilation. 
Wash thoroughly after handling. 
Avoid breathing vapor or mist. 
Avoid contact with eyes, skin and clothing.  
Label First Aid:  
If swallowed, give large amounts of water to drink. Never give anything by mouth to an unconscious 
person. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, 
give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for at least 15 
minutes. Remove contaminated clothing and shoes. Wash clothing before reuse. In all cases, get medical 
attention.  
Product Use:  
Laboratory Reagent.  
Revision Information:  
No Changes.  
Disclaimer:  
*************************************************************************************
***********  
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no 
representation as to its comprehensiveness or accuracy. This document is intended only as a guide 
to the appropriate precautionary handling of the material by a properly trained person using this 
product. Individuals receiving the information must exercise their independent judgment in 
determining its appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. 
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET 
FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. 
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR 
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION.  
*************************************************************************************
***********  
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)  
  



 

 

ISOBUTYLENE 
 

AIRGAS INC                     -- ISOBUTYLENE-C4H8                              
======================================================= 
MSDS Safety Information  
======================================================= 
FSC: 6665 
NIIN: 01-214-8247 
MSDS Date: 01/16/1998 
MSDS Num: CLCRL 
Product ID: ISOBUTYLENE-C4H8 
MFN: 01 
Responsible Party 
Cage: UO451 
Name: AIRGAS INC 
Address: 259 RADNOR-CHESTER RD SUITE 100 
City: RADNOR PA 19087-5240 
Info Phone Number: 1-610-687-5253 
Emergency Phone Number: (800)424-9300 
Resp. Party Other MSDS No.: DOCUMENT NUMBER: 1031 
Chemtrec IND/Phone: (800)424-9300 
Published: Y 
======================================================= 
Preparer Co. when other than Responsible Party Co.  
======================================================= 
Cage: 0KBF5 
Name: CHEMICAL SAFETY ASSOCIATES INC 
Address: 9163 CHESAPEAKE DR 
City: SAN DIEGO CA 92123-1002 
======================================================= 
Contractor Summary  
======================================================= 
Cage: UO451 
Name: AIRGAS INC 
Address: 259 RADNOR-CHESTER RD SUITE 100 
City: RADNOR PA 19087-5240 
Phone: 1-610-687-5253 
Cage: 7Z016 
Name: KAMPI COMPONENTS CO., INC. 
Address: 210 RT 13 
Box: 721 
City: BRISTOL PA 19007-3517 
Phone: 215-736-2000 
Contract Number: SP0440-00-M-JA63 
======================================================= 
Item Description Information  
======================================================= 
Item Manager: S9G 
Item Name: CALIBRATION GAS CYL 
Specification Number: NONE 
Type/Grade/Class: NONE 
Unit of Issue: EA 
UI Container Qty: 1 
Type of Container: CYLINDER 
======================================================= 
Ingredients  
======================================================= 
Cas: 115-11-7 
RTECS #: UD0890000 
Name: ISOBUTYLENE 



 

 

> Wt: 90. 
------------------------------ 
Name: MAXIMUM IMPURITIES 
< Wt: 1. 
======================================================= 
Health Hazards Data  
======================================================= 
Route Of Entry Inds - Inhalation: YES 
Carcinogenicity Inds - NTP: NO 
IARC: NO 
OSHA: NO 
Effects of Exposure: ACUTE: THE MOST SIGNIFICANT HAZARD IS OXYGEN-DEFICIENT 
  ATOMSPHERES. AT HIGH CONCENTRATIONS UNCONSCIOUSNESS OR DEATH MAY OCCUR. 
  CONTACT WITH LIQUIDFIED GAS OR RAPIDLY EXPANDING GASES MAY CAUSE FROSTBIT E. 
  ISOBUTYLENE ALSO HAS SOME DEGREE OF ANESTHETIC ACTION AND CAN BE MILDLY 
  IRRITATING TO THE MUCOUS MEMBRANES. CHRONIC: NO KNOWN ADVERSE HEALTH EFFECTS 
  ASSOCIATED WITH CHRONIC EXPOSURE TO ISOBUTYLENE.  TARGET ORGANS: RESPIRATORY 
  SYSTEM. 
Explanation Of Carcinogenicity: ISOBUTYLENE IS NOT FOUND ON THE FOLLOWING 
  LISTS: FEDERAL OSHA Z LIST, NTP, IARC, CAL/OSHA, AND THEREFORE IS NEITHER 
  CONSIDERED TO BE NOR SUSPECTED TO BE A CANCER-CAUSING AGENT BY THESE 
  AGENCIES. 
Signs And Symptoms Of Overexposure: INHALATION: SYMPTOMS OF OXYGEN DEFICIENCY 
  INCLUDE RESPIRATORY DIFFICULTY, HEADACHES, RINGING IN EARS, DIZZINESS, 
  DROWSINESS, UNCONSCIOUSNESS, NAUSEA, VOMITING, AND DEPRESSION OF ALL THE 
  SENSES. UNDER  SOME CIRCUSTANCES OF OVEREXPOSURE, DEATH MAY OCCUR. 
First Aid: RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO 
  ISOBUTYLENE WITHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. AT A MINIMUM, 
  SELF-CONTAINED BREATHING APPARATUS AND FIRE-RETARDANT PERSONAL  PROTECTIVE 
  EQUIPMENT SHOULD BE WORN. FIRE PROTECTION MUST BE PROVIDED DURING RESCUE 
  SITUATIONS. REMOVE VICTIMS(S) TO FRESH AIR. TRAINED PERSONNEL SHOULD 
  ADMINISTER OXYGEN AND/OR CARDIO-PULMONARY RESUS CITATION, IF NECESSARY. IN 
  CASE OF FROSTBITE, PLACE FROSTBITEN PART IN WARM WATER. (CONTD. SEE OTHER 
  INFORMATION) 
======================================================= 
Handling and Disposal 
======================================================= 
Spill Release Procedures: UNCONTROLLED RELEASES SHOULD BE COVERED BY TRAINED 
  PERSONNEL USING PRE-PLANNED PROCEDURES. PROPER PROTECTIVE EQUIPMENT SHOULD BE 
  USED. ADEQUATE FIRE PROTECTION MUST BE PROVIDED. MINIMUM PERSONAL PROTE CTIVE 
  EQUIPMENT SHOULD BE LEVEL B: FIRE RETARDANT PROTECTIVE CLOTHING, GLOVES 
  RESISTANT TO TEARS AND SELF CONTAINED BREATHING APPARATUS. USE NON-SPARKING 
  TOOLS AND (CONTD. SEE "WASTE DISPOSAL)) 
Waste Disposal Methods: WASTE DISPOSAL MUST BE IN ACCORDANCE WITH APPROPRIATE 
  FEDERAL, STATE, AND LOCAL REGULTIONS. RETURN CYLINDERS WITH ANY RESIDUAL 
  PRODUCT TO AIRGAS INC. DO NOT DISPOSE OF LOCALLY. (CONTD. FROM "SPILL REL 
  EASE") EQUIPMENT. IF NOT ABLE TO STOP RELEASE, ALLOW GAS TO RELEASE IN PLACE 
  OR REMOVE TO A SAFE ARE A AND ALLOW GAS TO RELEASE. 
Handling And Storage Precautions: STORE IN COOL(,< 125F), DRY, 
  WELL-VENTILATED AREA AWAY FROM SOURCES OF HEAT, IGNITION, DIRECT SUNLIGHT. 
  COMPRESSED GASES PRESENT SAFETY HAZARD. STORE AWAY FROM OXIDIZERS, OXIGEN, 
  CHLORINE, FLUORINE, H EAVILY TRAFFICKED AREAS, EMERGENCY EXITS. POST "NO 
  SMOKING OR NO OPEN FLAMES " SIGNS. 
Other Precautions: ELECTRICAL EQUIPMENT SHOULD BE NON-SPARKING. MOVE CYLINDERS 
  WITH HAND TRUCK. DO NOT DRAG, ROLL, DROP, STRIKE EACH OTHER. SECURE FIRMLY. 
  DO NOT HEAT CYLINDER OR USE OILS OR GREASE ON GAS-HANDLING FITTI NGS OR 
  EQUIPMENT. USE DESIGNATED CGA FITTINGS. DO NOT USE ADAPTERS. USE CHECK VALVE 
  OR TRAP IN DISCH ARGE LINE. 
======================================================= 
Fire and Explosion Hazard Information  
======================================================= 



 

 

Flash Point Method: CC 
Flash Point: <-10.C, 14.F 
Autoignition Temp: =465.C, 869.F 
Lower Limits: 1.8 
Upper Limits: 9.6 
Extinguishing Media: EXTINGUISH ISOBUTYLENE FIRES BY SHUTTING OFF THE SOURCE OF 
  THE GAS. USE WATER SPRAY OR A FOAM AGENT TO COOL FIRE-EXPOSED CONTAINERS, 
  STRUCTURES AND EQUIPMENT. 
Fire Fighting Procedures: STRUCTURAL FIREFIGHTERS MUST WEAR SELF-CONTAINED 
  BREATHING APPARATUS AND FULL PROTECTIVE EQUIPMENT. THE BEST FIRE-FIGHTING 
  TECHNIQUE MAY BE SIMPLY TO LET THE BURNING GAS ESCAPE FROM THE PRESSURIZED CY 
  LINDER, TANK CAR, OR PIPELINE. STOP THE LEAK BEFORE EXTINGUISHING FIRE. 
  LEAKING GAS  COULD EXPLOSIVELY RE-IGNITE. 
Unusual Fire/Explosion Hazard: WHEN INVOLVED IN A FIRE, THIS MATERIAL MAY 
  IGNITE AND PRODUCE TOXIC GASES, INCLUDING CARBON MONOXIDE AND CARBON DIOXIDE. 
======================================================= 
Control Measures  
======================================================= 
Respiratory Protection: MAINTAIN OXYGEN LEVELS ABOVE 19.5% IN THE WORKPLACE. 
  USE SUPPLIED AIR RESPIRATORY PROTECTION IF OXYGEN LEVELS ARE BELOW 19.5% OR 
  DURING EMERGENCY RESPONSE TO A RELEASE OF ISOUTYLENE. IF RESPIRATORY PR 
  OTECTION IS REQUIRED, FOLLOW THE REQUIREMENTS OF THE FEDERAL OSHA RESPIRATORY 
  STANDARD (29 CFR 1910.134) OR EQUIVALENT STATE STANDARDS. 
Ventilation: USE ADEQUATE VENTILATION. LOCAL EXHAUST VENTILATION IS PERFERRED, 
  BECAUSE IT PREVENTS ISOBUTYLENE DISPERSION INTO THE WORKPLACE BY EMLIMINATING 
  IT AT THE SOURCE 
Protective Gloves: RESISTANT TO TEARS. USE LOW-TEMPERATURE PROTECTIVE GLOVED 
  (E.G., KEVLAR) 
Eye Protection: SPLASH GOGGLES OR SAFETY GLASSES. 
Other Protective Equipment: USE BODY PROTECTION . TRANSFER OF LARGE QUANTITIES 
  UNDER PRESSURE MAY REQUIRE PROTECTIVE EQUIPMET TO PROTECT FROM SPLASHES OF 
  LIQUIDFIED PRODUCT AS WELL AS FIRE RETARANAT ITEMS. 
Work Hygienic Practices: AS WITH ALL CHEMICALS, AVOID GETTING ISOBUTYLENE IN 
  YOU. DO NOT EAT OR DIRNK WHILE HANDLING CHEMICALS. BEWARE OF ANY SIGNS OF 
  DIZZINESS OR FATIGUE; EXPOSURES TO FATAL CONCENTRATIONS OF ISOBUTYLENE COULD 
Supplemental Safety and Health: (CONTD. FROM FIRST AID)  DO NOT USE HOT WATER. 
  IF WARM WATER  NOT AVAILABLE, OR IMPRACTICAL TO USE, WRAP  AFFECTED PARTS 
  GENTLY IN BLANKETS. (SEE OTHER INFORMATION) 
======================================================= 
Physical/Chemical Properties  
======================================================= 
HCC: G2 
Boiling Point: =-6.9C, 19.6F 
Melt/Freeze Pt: =-140.C, -220.F 
Vapor Pres: 39 PSIA 
Vapor Density: 0.15LB/FT3 
Spec Gravity: 1.997 
PH: NA 
Solubility in Water: INSOLUBLE 
Appearance and Odor: COLORLESS LIQUID/ GAS WITH THE UNPLEASANT ODOR OF BURNING 
  COAL. 
======================================================= 
Reactivity Data  
======================================================= 
Stability Indicator: YES 
Stability Condition To Avoid: CONTACT WITH INCOMPATIBLE MATERIALS AND EXPOSURE 
  TO HEAT, SPARKS, AND ORTHER SOURCES OF IGNITION. CYLINDERS EXPOSED TO HIGH 
  TEMPERATURES OR DIRECT FLAME CAN RUPTURE OR BURST. 
Materials To Avoid: STRONG OXIDIZERS (E.G., CHLORINE, BROMINE PENTAFLUORIDE, 
  OXYGEN, OXYGEN DIFLUORIDE, AND NITROGEN TRIFLUORIDE). 
Hazardous Decomposition Products: WHEN IGNITED IN THE PRESENCE OF OXYGEN, THIS 



 

 

  GAS WILL BURN TO PRODUCE CARBON MONOXIDE AND CARBON DIOXIDE. 
Hazardous Polymerization Indicator: NO 
Conditions To Avoid Polymerization: WILL NOT OCCUR. 
======================================================= 
Toxicological Information  
======================================================= 
Toxicological Information: LC50 (RAT, INHALATION): 620 G/M3/ 4 HOURS; LC50 
  (MOUSE, INHALATION): 415 G/M3/ 2 HOUR. ISOBUTYLENE IS NOT FOUND ON FEDERAL OSHA Z 
LIST, NTP, IARC, CAL/OSHA, AND THEREFORE IS NEITHER CONSIDERED TO BE N  OR SUSPECTED 
TO BE A CANCER-CAUSING AGENT BY THESE AGENCIES. PRODUCT MAY BE 
  MILDLY IRRITATING TO THE MUCOUS MEMBRANES. IN ADDITION, CONTACT WITH RAPIDLY 
  EXPANDING GASES CAN CAUSE FROSTBITE TO EXPOSED  TISSUE. ISOBUTYLENE IS NOT 
  KNOWN TO CAUSE SENSITIZATION IN HUMANS. NO MUTAGENIC EFFECTS, NO EMBRYOTOXIC 
  EFFECTS, NO TERATOGENIC EFFECTS, NO REPRODUCTIVE TOXICITY EFFECTS HAVE BEEN 
  DESCRIBED FOR BUTYLENE. 
 
 
======================================================= 
Ecological Information  
======================================================= 
Ecological: ENVIRONMENTAL STABILITY: THIS GAS WILL BE DISSIPATED RAPIDLY IN 
  WELL-VENTILATED AREAS. EFFECTS OF MATERIAL ON PLANTS OR ANIMALS: ANY ADVERSE 
  EFFECT ON ANIMALS WOULD BE RELATED TO OXYGEN-DEFICIENT ENVI RONMENTS. NO 
  ADVERSE EFFECT IS ANTICIPATED TO OCCUR TO PLANT LIFE, EXCEPT FOR FROST 
  PRODUCED IN THE PRESENCE OF RAPIDLY EXPANDING GASES. EFFECT OF CHEMICAL ON 
  AQUATIC LIFE: NO EVIDENCE IS CURRENTLY AV AILABLE ON THE EFFECTS OF 
  ISOBUTYLENE ON AQUATIC LIFE. 
======================================================= 
MSDS Transport Information  
======================================================= 
Transport Information: THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172.101 
  BY THE U.S. DEPARTMENT OF TRANSPORTATION. PROPER SHIPPING NAME: ISOBUTYLENE; 
  CLASS: 2.1 (FLAMMABLE GAS); UN 1055; PKG: N/A; DOT LABELS REQUIRED:  
  FLAMMABLE GAS; NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (1996): 
  115. ALTERNATE DESCRIPTION: PSN: PETROLEUM GASES, LIQUIDFIED; CLASS: 2.1 
  (FLAMMABLE GAS); UN 1075; PKG N/A; DOT LABEL REQUIRE D: FLAMMABLE GAS; NORTH 
  AMERICAN EMERGENCY GUIDEBOOK NUMBER: 115; MARINE POLLUTANT: ISOBUTYLENE IS 
  NOT CLASSIFIED BY THE DOT AS A MARINE POLLUTANT ( AS DEFINED BY 49 CFR 
  172.101, APPENDIX B). CANADA:   SAME AS ABOVE. 
======================================================= 
Regulatory Information  
======================================================= 
Sara Title III Information: ISOBUTYLENE IS NOT SUBJECT TO THE REPORTING 
  REQUIREMENTS OF SECTION 302, 304, AND 313 OF TITLE I I I OF THE SUPERFUND 
  AMENDMENTS AND REAUTHORIZATION ACT. U.S. SARA THRESHOLD PLANNING QUANTITY: 
  N/A. U. S. CERCLA REPORTABLE QUANTITY (RQ): NOT APPLICIABLE.ING RE 
Federal Regulatory Information: ISOBUTYLENE IS LISTED ON THE U.S. TSCA 
  INVENTORY. ISOBUTYLENE IS SUBJECT TO REPORTING REQUIREMENTS OF SECTION 112(R) 
  OF THE CLEAN AIR ACT. THRESHOLD QUANTITY FOR THIS GAS IS 10,000 LB. DEPENDING 
  ON SP ECIFIC OPERATIONS INVOLVING USE OF ISOBUTYLENE, REGULATIONS OF THE 
  PROCESS SAFETY MANAGEMENT OF HIGHLY HAZARDOUS CHEMICALS MAY BE APPLICABLE (29 
  CFR 1910.119) UNDER THIS REGULATION ISOBUTYLENE IS NOT  LISTED IN APPENDIX A; 
  HOWEVER, ANY PROCESS THAT INVOLVES A FLAMMABLE GAS ON-SITE, IN ONE LOCATION, 
  I N QUANTITIES OF 10,000 LB (4,553 KG) OR GREATER IS COVERED UNDER THIS 
  REGULATION UNLESS IT IS USED AS A FUEL. 
State Regulatory Information: CALIFORNIA SAFE DRINKING WATER AND TOXIC 
  ENFORCEMENT ACT (PROPOSITION 65): ISOBUTYLENE IS NOT ON THE CALIFORNIA 
  PROPOSITION 65 LISTS. PRODUCT COVERED UNDER FOLLOWING STATE REGULATIONS: AK: 
  DESIGNATED  TOXIC AND HAZARDOUS SUBSTANCES. CA: PERMISSIBLE EXPOSURE LIMITS 
  FOR CHEMICAL CONTAMINANTS; FL:SUBSTANCE LIST; MA: SUBSTANCE LIAT; MN:LIST OF 
  HAZARDOUS SUBSTANCES; NJ: RIGHT TO KNOW HAZARDOUS SUBSTANCE  LIST; PA: 



 

 

  HAZARDOUS SUBSTANCE LIST; RI: HAZARDOUS SUBSTANCE LIST; TX: HAZARDOUS 
  SUBSTANCE LIST: WV:  HAZARDOUS SUBSTANCE LIST; WI: TOXIC AND HAZARDOUS 
  SUBSTANCES. 
======================================================= 
Other Information  
======================================================= 
Other Information: (CONTD. FROM FIRST AID) DO NOT USE HOT WATER. IF WARM WATER 
  NOT AVAILABLE, WRAP AFFECTED PARTS IN BLANKETS. ALTERNATIVELY, IF FINGERS OR 
  HANDS ARE FORTBITTEN, PLACE IN ARMPIT. HAVE VICTIM GENTLY EXERC ISE AFFECTED 
  PARTS WHILE BEING WARMED. SEEK MEDICAL ATTENTION.  TAKE COPY OF LABEL AND 
  MSDS TO PHYSICIAN  WITH VICTIM. NFPA RATING: HEALTH: 1; FLAMMIBILITY: 4; 
  REACTIVITY: 0.  RATINGS: HEALTH: 1;  FLAMMABILITY: 4; REACTIVITY: 0; 
  PROTECTIVE EQUIPMENT: B. CANADIAN W SYMBOLS: CLASS A: COMPRESSED GAS; CLASS 
  B1: FLAMMABLE GAS. 
 
======================================================= 
Transportation Information  
======================================================= 
Responsible Party Cage: UO451 
Trans ID NO: 156921 
Product ID: ISOBUTYLENE-C4H8 
MSDS Prepared Date: 01/16/1998 
Review Date: 05/14/2001 
MFN: 1 
Multiple KIT Number: 0 
Unit Of Issue: EA 
Container QTY: 1 
Type Of Container: CYLINDER 
Additional Data: TRANSPORTATION DATA PER MANUFACTURER'S MSDS. 
======================================================= 
Detail DOT Information  
======================================================= 
DOT PSN Code: HTR 
DOT Proper Shipping Name: ISOBUTYLENE 
DOT PSN Modifier: SEE ALSO PETROLEUM GASES, LIQUEFIED 
Hazard Class: 2.1 
UN ID Num: UN1055 
Label: FLAMMABLE GAS 
Special Provision: 19 
Packaging Exception: 306 
Non Bulk Pack: 304 
Bulk Pack: 314,315 
Max Qty Pass: FORBIDDEN 
Max Qty Cargo: 150 KG 
Vessel Stow Req: E 
Water/Ship/Other Req: 40 
======================================================= 
Detail IMO Information  
======================================================= 
IMO PSN Code: IRQ 
IMO Proper Shipping Name: ISOBUTYLENE 
IMDG Page Number: 2147 
UN Number: 1055 
UN Hazard Class: 2(2.1) 
IMO Packaging Group: - 
Subsidiary Risk Label: - 
EMS Number: 2-07 
MED First Aid Guide NUM: 310 
======================================================= 
Detail IATA Information  
======================================================= 



 

 

IATA PSN Code: OHI 
IATA UN ID Num: 1055 
IATA Proper Shipping Name: ISOBUTYLENE 
IATA UN Class: 2.1 
IATA Label: FLAMMABLE GAS 
Packing Note Passenger: FORB 
Max Quant Pass: FORB 
Max Quant Cargo: 150KG 
Packaging Note Cargo: 200 
Exceptions: A1 
======================================================= 
Detail AFI Information  
======================================================= 
AFI PSN Code: OHI 
AFI Proper Shipping Name: ISOBUTYLENE 
AFI Hazard Class: 2.1 
AFI UN ID NUM: UN1055 
Special Provisions: P4 
Back Pack Reference: A6.3, A6.5 
 
======================================================= 
HAZCOM Label  
======================================================= 
Product ID: ISOBUTYLENE-C4H8 
Cage: UO451 
Assigned IND: Y 
Company Name: AIRGAS INC 
Street: 259 RADNOR-CHESTER RD SUITE 100 
City: RADNOR PA 
Zipcode: 19087-5240 
Health Emergency Phone: (800)424-9300 
Label Required IND: Y 
Date Of Label Review: 05/14/2001 
Status Code: A 
Label Date: 05/14/2001 
Origination Code: F 
Eye Protection IND: YES 
Skin Protection IND: YES 
Signal Word: DANGER 
Respiratory Protection IND: YES 
Health Hazard: Moderate 
Contact Hazard: Moderate 
Fire Hazard: Severe 
Reactivity Hazard: None 
Hazard And Precautions: FLAMMABLE LIQUID AND GAS UNDER PRESSURE. CAN FORM 
  EXPLOSIVE MIXTURES WITH AIR. MAY CAUSE FROSTBITE. KEEP AWAY FROM HEAT (< 
  125F), FLAMES, AND SPARKS. STORE AND USE WITH ADEQUATE VENTILATION. MOST SIGN 
  IFICANT HAZARD IS OXYGEN-DEFICIENT ATOMSPHERES. 
======================================================= 
Disclaimer (provided with this information by the compiling agencies): This 
  information is formulated for use by elements of the Department of Defense. 
  The United States of America in no manner whatsoever expressly or implied 
  warrants, states, or intends said information to have any application, use or 
  viability by or to any person or persons outside the Department of Defense 
  nor any person or persons contracting with any instrumentality of the United 
  States of America and disclaims all liability for such use. Any person 
  utilizing this instruction who is not a military or civilian employee of the 
  United States of America should seek competent professional advice to verify 
  and assume responsibility for the suitability of this information to their 
  particular situation regardless of similarity to a corresponding Department 
  of Defense or other government situation.  



 

 

MSDS Number: M2015 * * * * * Effective Date: 11/12/01 * * * * * Supercedes: 12/14/00  
 
 

METHYL ALCOHOL  
 

1. Product Identification 
Synonyms: Wood alcohol; methanol; carbinol  
CAS No.: 67-56-1  
Molecular Weight: 32.04  
Chemical Formula: CH3OH  
Product Codes:  
J.T. Baker: 5217, 5370, 5794, 5807, 5811, 5842, 5869, 9049, 9063, 9065, 9066, 9067, 9069, 9070, 
9071, 9073, 9075, 9076, 9077, 9091, 9093, 9096, 9097, 9098, 9263, 9822, 9893, V654  
Mallinckrodt: 3004, 3006, 3016, 3017, 3018, 3024, 3041, 3701, 4295, 5160, 8814, H080, H488, 
H603, H985, V079, V571  

 

2. Composition/Information on Ingredients 
  Ingredient                                CAS No         Percent        Hazardous 
  ---------------------------------------   ------------   ------------   --------- 
 
  Methyl Alcohol                            67-56-1            100%          Yes 
 
 

3. Hazards Identification 
Emergency Overview  
--------------------------  
POISON! DANGER! VAPOR HARMFUL. MAY BE FATAL OR CAUSE BLINDNESS IF SWALLOWED. HARMFUL IF 
INHALED OR ABSORBED THROUGH SKIN. CANNOT BE MADE NONPOISONOUS. FLAMMABLE LIQUID AND 
VAPOR. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS SYSTEM 
AND LIVER.  
 
SAF-T-DATA(tm) Ratings (Provided here for your convenience)  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 3 - Severe (Poison)  
Flammability Rating: 3 - Severe (Flammable)  
Reactivity Rating: 1 - Slight  
Contact Rating: 3 - Severe (Life)  
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES; CLASS B 
EXTINGUISHER  
Storage Color Code: Red (Flammable)  
  



 

 

----------------------------------------------------------------------------------------------------------  
 
Potential Health Effects  
----------------------------------  
 
Inhalation:  
A slight irritant to the mucous membranes. Toxic effects exerted upon nervous system, 
particularly the optic nerve. Once absorbed into the body, it is very slowly eliminated. Symptoms 
of overexposure may include headache, drowsiness, nausea, vomiting, blurred vision, blindness, 
coma, and death. A person may get better but then worse again up to 30 hours later.  
Ingestion:  
Toxic. Symptoms parallel inhalation. Can intoxicate and cause blindness. Usual fatal dose: 100-
125 milliliters.  
Skin Contact:  
Methyl alcohol is a defatting agent and may cause skin to become dry and cracked. Skin 
absorption can occur; symptoms may parallel inhalation exposure.  
Eye Contact:  
Irritant. Continued exposure may cause eye lesions.  
Chronic Exposure:  
Marked impairment of vision has been reported. Repeated or prolonged exposure may cause skin 
irritation.  
Aggravation of Pre-existing Conditions:  
Persons with pre-existing skin disorders or eye problems or impaired liver or kidney function may 
be more susceptible to the effects of the substance.  

 

4. First Aid Measures 
Inhalation:  
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Get medical attention immediately.  
Ingestion:  
Induce vomiting immediately as directed by medical personnel. Never give anything by mouth to 
an unconscious person. Get medical attention immediately.  
Skin Contact:  
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated 
clothing and shoes. Get medical attention. Wash clothing before reuse. Thoroughly clean shoes 
before reuse.  
Eye Contact:  
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids 
occasionally. Get medical attention immediately.  

 

5. Fire Fighting Measures 
Fire:  
Flash point: 12C (54F) CC 
Autoignition temperature: 464C (867F) 
Flammable limits in air % by volume:  
lel: 6.0; uel: 36 
Flammable Liquid and Vapor!  
Explosion:  



 

 

Above flash point, vapor-air mixtures are explosive within flammable limits noted above. 
Moderate explosion hazard and dangerous fire hazard when exposed to heat, sparks or flames. 
Sensitive to static discharge.  
Fire Extinguishing Media:  
Use alcohol foam, dry chemical or carbon dioxide. (Water may be ineffective.)  
Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing 
apparatus with full facepiece operated in the pressure demand or other positive pressure mode. 
Use water spray to blanket fire, cool fire exposed containers, and to flush non-ignited spills or 
vapors away from fire. Vapors can flow along surfaces to distant ignition source and flash back.  

 

6. Accidental Release Measures 
Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal 
protective equipment as specified in Section 8. Isolate hazard area. Keep unnecessary and 
unprotected personnel from entering. Contain and recover liquid when possible. Use non-sparking 
tools and equipment. Collect liquid in an appropriate container or absorb with an inert material (e. 
g., vermiculite, dry sand, earth), and place in a chemical waste container. Do not use combustible 
materials, such as saw dust. Do not flush to sewer! If a leak or spill has not ignited, use water 
spray to disperse the vapors, to protect personnel attempting to stop leak, and to flush spills away 
from exposures. US Regulations (CERCLA) require reporting spills and releases to soil, water and 
air in excess of reportable quantities. The toll free number for the US Coast Guard National 
Response Center is (800) 424-8802. 
  

 

7. Handling and Storage 
Protect against physical damage. Store in a cool, dry well-ventilated location, away from any area 
where the fire hazard may be acute. Outside or detached storage is preferred. Separate from 
incompatibles. Containers should be bonded and grounded for transfers to avoid static sparks. 
Storage and use areas should be No Smoking areas. Use non-sparking type tools and equipment, 
including explosion proof ventilation. Containers of this material may be hazardous when empty 
since they retain product residues (vapors, liquid); observe all warnings and precautions listed for 
the product. Do Not attempt to clean empty containers since residue is difficult to remove. Do not 
pressurize, cut, weld, braze, solder, drill, grind or expose such containers to heat, sparks, flame, 
static electricity or other sources of ignition: they may explode and cause injury or death.  

 

8. Exposure Controls/Personal Protection 
Airborne Exposure Limits:  
For Methyl Alcohol: 
- OSHA Permissible Exposure Limit (PEL): 
200 ppm (TWA) 
- ACGIH Threshold Limit Value (TLV): 
200 ppm (TWA), 250 ppm (STEL) skin  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures below the 
Airborne Exposure Limits. Local exhaust ventilation is generally preferred because it can control 
the emissions of the contaminant at its source, preventing dispersion of it into the general work 



 

 

area. Please refer to the ACGIH document, Industrial Ventilation, A Manual of Recommended 
Practices, most recent edition, for details. Use explosion-proof equipment.  
Personal Respirators (NIOSH Approved):  
If the exposure limit is exceeded and engineering controls are not feasible, wear a supplied air, 
full-facepiece respirator, airlined hood, or full-facepiece self-contained breathing apparatus. 
Breathing air quality must meet the requirements of the OSHA respiratory protection standard 
(29CFR1910.134). This substance has poor warning properties.  
Skin Protection:  
Rubber or neoprene gloves and additional protection including impervious boots, apron, or 
coveralls, as needed in areas of unusual exposure.  
Eye Protection:  
Use chemical safety goggles. Maintain eye wash fountain and quick-drench facilities in work area.  

 

9. Physical and Chemical Properties 
Appearance:  
Clear, colorless liquid.  
Odor:  
Characteristic odor.  
Solubility:  
Miscible in water.  
Specific Gravity:  
0.8  
pH:  
No information found.  
% Volatiles by volume @ 21C (70F):  
100  
Boiling Point:  
64.5C (147F)  
Melting Point:  
-98C (-144F)  
Vapor Density (Air=1):  
1.1  
Vapor Pressure (mm Hg):  
97 @ 20C (68F)  
Evaporation Rate (BuAc=1):  
5.9  

 

10. Stability and Reactivity 
Stability:  
Stable under ordinary conditions of use and storage.  
Hazardous Decomposition Products:  
May form carbon dioxide, carbon monoxide, and formaldehyde when heated to decomposition.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
Strong oxidizing agents such as nitrates, perchlorates or sulfuric acid. Will attack some forms of 
plastics, rubber, and coatings. May react with metallic aluminum and generate hydrogen gas.  
Conditions to Avoid:  
Heat, flames, ignition sources and incompatibles.  

 



 

 

11. Toxicological Information 
 
Methyl Alcohol (Methanol) Oral rat LD50: 5628 mg/kg; inhalation rat LC50: 64000 ppm/4H; skin 
rabbit LD50: 15800 mg/kg; Irritation data-standard Draize test: skin, rabbit: 20mg/24 hr. 
Moderate; eye, rabbit: 100 mg/24 hr. Moderate. Investigated as a mutagen, reproductive effector.  

  --------\Cancer Lists\------------------------------------------------------ 
                                         ---NTP Carcinogen--- 
  Ingredient                             Known    Anticipated    IARC Category 
  ------------------------------------   -----    -----------    ------------- 
  Methyl Alcohol (67-56-1)                No          No            None 
 

12. Ecological Information 
Environmental Fate:  
When released into the soil, this material is expected to readily biodegrade. When released into the 
soil, this material is expected to leach into groundwater. When released into the soil, this material 
is expected to quickly evaporate. When released into the water, this material is expected to have a 
half-life between 1 and 10 days. When released into water, this material is expected to readily 
biodegrade. When released into the air, this material is expected to exist in the aerosol phase with 
a short half-life. When released into the air, this material is expected to be readily degraded by 
reaction with photochemically produced hydroxyl radicals. When released into air, this material is 
expected to have a half-life between 10 and 30 days. When released into the air, this material is 
expected to be readily removed from the atmosphere by wet deposition.  
Environmental Toxicity:  
This material is expected to be slightly toxic to aquatic life.  

 

13. Disposal Considerations 
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and 
sent to a RCRA approved incinerator or disposed in a RCRA approved waste facility. Processing, 
use or contamination of this product may change the waste management options. State and local 
disposal regulations may differ from federal disposal regulations. Dispose of container and unused 
contents in accordance with federal, state and local requirements.  

 

14. Transport Information 
Domestic (Land, D.O.T.)  
-----------------------  
Proper Shipping Name: METHANOL  
Hazard Class: 3  
UN/NA: UN1230  
Packing Group: II  
Information reported for product/size: 350LB  
 
International (Water, I.M.O.)  
-----------------------------  
Proper Shipping Name: METHANOL  
Hazard Class: 3, 6.1  



 

 

UN/NA: UN1230  
Packing Group: II  
Information reported for product/size: 350LB  
 

 

15. Regulatory Information 
  --------\Chemical Inventory Status - Part 1\--------------------------------- 
  Ingredient                                       TSCA  EC   Japan  Australia 
  -----------------------------------------------  ----  ---  -----  --------- 
  Methyl Alcohol (67-56-1)                          Yes  Yes   Yes      Yes 
 
  --------\Chemical Inventory Status - Part 2\--------------------------------- 
                                                          --Canada-- 
  Ingredient                                       Korea  DSL   NDSL  Phil. 
  -----------------------------------------------  -----  ---   ----  ----- 
  Methyl Alcohol (67-56-1)                          Yes   Yes   No     Yes 
 
  --------\Federal, State & International Regulations - Part 1\---------------- 
                                             -SARA 302-    ------SARA 313------ 
  Ingredient                                 RQ    TPQ     List  Chemical Catg. 
  -----------------------------------------  ---   -----   ----  -------------- 
  Methyl Alcohol (67-56-1)                   No    No      Yes        No 
 
  --------\Federal, State & International Regulations - Part 2\---------------- 
                                                        -RCRA-    -TSCA- 
  Ingredient                                 CERCLA     261.33     8(d) 
  -----------------------------------------  ------     ------    ------ 
  Methyl Alcohol (67-56-1)                   5000       U154       No 
 
 
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No 
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: Yes Pressure: No 
Reactivity: No          (Pure / Liquid) 

 
 

 

16. Other Information 
NFPA Ratings: Health: 1 Flammability: 3 Reactivity: 0  
Label Hazard Warning:  
POISON! DANGER! VAPOR HARMFUL. MAY BE FATAL OR CAUSE BLINDNESS IF 
SWALLOWED. HARMFUL IF INHALED OR ABSORBED THROUGH SKIN. CANNOT BE 
MADE NONPOISONOUS. FLAMMABLE LIQUID AND VAPOR. CAUSES IRRITATION TO 
SKIN, EYES AND RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS SYSTEM AND 
LIVER.  
Label Precautions:  
Avoid breathing vapor. 
Avoid contact with eyes, skin and clothing. 
Wash thoroughly after handling. 
Keep container closed. 
Use only with adequate ventilation. 
Keep away from heat, sparks and flame.  
Label First Aid:  
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, 
give oxygen. If swallowed, induce vomiting immediately as directed by medical personnel. Never 



 

 

give anything by mouth to an unconscious person. In case of contact, immediately flush eyes or 
skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. 
Wash clothing before reuse. In all cases get medical attention immediately.  
Product Use:  
Laboratory Reagent.  
Revision Information:  
MSDS Section(s) changed since last revision of document include: 3, 8.  
Disclaimer:  
******************************************************************************* 
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes 
no representation as to its comprehensiveness or accuracy. This document is intended only 
as a guide to the appropriate precautionary handling of the material by a properly trained 
person using this product. Individuals receiving the information must exercise their 
independent judgment in determining its appropriateness for a particular purpose. 
MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR 
WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT 
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH 
HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. 
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE 
FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 
INFORMATION.  
******************************************************************************* 

  
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)  
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